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CHAPTER I 
imŒXJCTION 
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Rationale»»-The complexity of modern society and the new discoveries 
in science have introduced new problems that will have an impact on our 
way of living, and even, our school curriculum. Education is concerned 
with diacipling individuals in methods of thinking; the ability to work 
with others; and acquiring skills essential to earning a living* It is 
necessary far every member of a democratic society to be concerned about 
the changes taking place within that society because of the advances of 
science and technology* Science and invention have made it necessary far 
curriculum changes corresponding to social changes which their advances 
have provoked* 
The curriculum of the school should include a specific course in 
elementary science as an orientation to this specific facet of the cul¬ 
tural heritage* There should be continuity of the science program from 
the first grade through the eighth grade* Emphasis should be placed upon 
the pupil1 s observation of, interest in, and experience with the plants, 
animals, soil, rocks, and the phenomena of nature in their environment* 
The home and school environment serve as a laboratory far pupil's 
experiences* Children want to know about the things they see* They 
want to know what things are, what things are made of, and how things are 
made* It is the responsibility of elementary teachers to guide children 
in their investigative behaviors* Proper guidance by experienced teachers 
1 
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will promote growth in understanding of science principles; the ability 
to develop concepts, and interest in science on the part of young people. 
The Science Curriculum Improvement Committee for the Georgia Public 
Schools made this statement: 
When children enter school they are characterized by 
searching, questioning, and investigative behaviors. They 
tend to react to all aspects of their environment and seek 
to plan and carry out their own activities. These are also 
the characteristic behaviors of the scientist and should be 
encouraged throughout the school experience. Children must 
be given opportunities for the full development of these 
characteristics• 
From kindergarten through the eighth grade, the science 
program should be organized around integrative themes to 
include all of general science. Science at the high school 
level should be organized to meet the general as well as the 
specific needs of the learners in the more advanced and 
specialized fields.! 
The elementary science program should develop in children the 
fundamental skills in reading and interpreting scientific data, problem¬ 
solving skills, and the ability to suggest and appraise hypotheses. 
When children reach the eighth grade level they should understand the 
relationship between cause and effect. Superstition is deeply rooted 
in the minds of many children. As strange as it may seem, there are 
those who believe that diseases cannot be controlled by scientific 
medicine. This belief may jeopardize the health of an entire school 
vs? *>»*. 't . ■ -*vy ■* - •/*' • ♦ v 
community. Elementary science teaching from the first grade through the 
eighth grade will develop an understanding of, as well as an apprecia¬ 
tion of, the contributions of scientists to the mere abundant life of 
our society. 
^Science Curriculum Committee, Department of Education, Atlanta, 
Georgia, Science For Georgia Schools, Volume H (1958). 
3 
Tbs writer has observed the learning experiences, particularly in 
science, of the pupils enrolled in the schools of Hancock County, Sparta, 
Georgia, and has observed that the program in science education left 
' ^ 
much to be desired in providing school children with the proper orienta¬ 
tion to the science disciplines and the attitudes towards an appreciation 
thereof. 
Evolution of the Problem.-—Por a number of years, the Hancock 
County Schools have enooxraged group meetings for the purpose of improving 
Idie science program- Observation of pupils in the sciences confirms the 
fact that achievement in science is not parallel to, nor identical to, the 
needs of the pupils of Hancock County Schools- The superintendent and the 
Hancock County Board of Education became so concerned about the problem 
of the inadequacy in science instruction that they appointed a curriculum 
committee to meet the challenge of the need. The purpose of the committee 
was to organize a science program around the environmental needs and 
interest of the pupils in the Hancock County Schools. 
Contributions to Educational Knowledge and Practices »~-Tt is 
believed that the data collected and interpreted through this research 
will have the following possible contribution to éducation: 
1- To create an awareness of the need of science training and 
the contributing factors influencing it- 
2- To reveal the areas of difficulties in science achievement 
encountered by the pupils studied. 
3- To contribute to improving the science program of the school 
through providing a factual b asis of modification- 
U- To provide information that will aid teachers in making 
lesson plans for science teaching- 
Il 
Statement of the Problem.-yThe problem involved in this study was 
to determine the "indices" of central tendency, variability and grade- 
placement, together with the differences, if any, in the chronological 
ages, intelligence, and achievement in science between boys and girls in 
the eighth grade of the Hancock County Training School, Sparta, Georgia, 
1960-1961. 
Limitation of the Study.—This study was limited to fifty eighth- 
grade pupils enrolled at Hancock Training School of Hancock County, 
Georgia. It was also limited to the intelligence, and the achievement 
in sciences of the subjects tested. It was not concerned with the causa¬ 
tive factors basic to learning difficulties in science* 
Purpose of the Study.--The overall purpose of this study was to 
determine the "indices" of chronological age, central tendency, varia¬ 
bility, and the grade-placement, together with whatever significant 
differences, if any, in the intelligence and achievement in science 
between the boys and girls in the eighth grade of the Hancock County 
Training School, Sparta, Georgia, 1960-1961. 
More specifically, the purpose of this study was the comparison 
of the performance of these eighth-grade boys and girls to determine: 
1. The measures of central tendency and variability in the 
levels of chronological age for the group of boys and 
girls, respectively. 
2. The measures of central tendency and variability in the 
levels of intelligence as indicated on the California 
Short Form Test of Mental Maturity for the boys and girls, 
respectively. 
3» The measures of central tendency and variability in the 
levels of scholastic achievement in science as indicated 
by the Cooperative Science Achievement Test for the boys 
and girls, respectively. 
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lu The measures of central tendency and variability in the 
levels of scholastic achievement in science as indicated 
by the Sequential Test of Educational Progress for the 
boys and girls» respectively. 
!>♦ The significant difference» if any» in the chronological 
ages between the boys and girls» respectively. 
6. The significant difference» if any, in the intelligence 
between the beys and girls, respectively. 
7* The significant difference, if any, in the levels of 
achievement in science on the Cooperative Science Achieve¬ 
ment Test for the boys and girls, respectively. 
8. The significant difference, if any, in tbs levels of 
achievement in science on the Sequential Test of Educa¬ 
tional Progress for the boys and girls, respectively. 
9• The extent to vhieh the calculated mean of achievement in 
science of these eighth grade boys and girls approximated 
the "Norms'* as indicated on the two achievement tests used. 
10. To formulate whatever significant implications, if any, for 
educational theory and practice as may be derived from the 
analysis and interpretation of the data on the performance 
of these eighth graders in the Hancock County Training 
School, Sparta, Georgia, 1960-1961. 
Definition of Terms.—There are certain terms that were used in 
this study that must be defined for the purpose of clarity and precise¬ 
ness of understanding, namely: 
1. "Intelligence," refers to the level of mental maturity as 
measured by the California Short Form Test of Mental 
Maturity. 1 
2. "Achievement," refers to the level of accomplishment by the 
group as measured by the Cooperative science Test.2 
^B. T. Sullivan, V. Clark, and E. V. Tiegs, Manual of Direction, 
California Test of Mental Maturity (Los Angeles, California, l££7/.“~ 
^The Cooperative Tests Division of. Educational Testing Service, 
Manual of Direction» Cooperative Tests (Los Angeles, California, 195>7)« 
6 
3* "Informational Background," refers to past experiences, 
knowledge and training that mill help explain some late 
condition or event as measured lay the Cooperative Science 
Test** 
U. "Science Terms," refers to a wcrd or expression having 
precisely definite meaning pertaining to a fact of 
scientific behavior. 
5. "Science Concept," refers to a mental image of a specimen 
formed by a generalization describing a constant mode of 
behavior. 
Locale of the Study.—The setting far this study was Hancock 
County, Georgia. Hancock County is located in the Northeast section of 
the State of Georgia. Sparta is the county seat. Hancock County has a 
population of 11,052 census. The breakdown of the population according 
to race showed 7U.6 percent Negro and 25.U percent white. There were, 
in 1957, twelve Negro schools with a total enrollment of approximately 
2700 pupils. Neither of these Negro schools were accredited. Since 
consolidation went into effect, January I960, there are four Negro 
schools in Hancock County. The subjects used in this study ore near 
enrolled in the Hancock County Training School, the new Negro elementary 
and high school. The Hancock County Training School has an enrollment 
of Ui80 pupils and li8 teachers. It is located in Sparta, the county 
seat. 
Period of Study ♦«-This study *as conducted during the school year 
of 1960-1961 at the Hancock County Training School, Sparta, Georgia, 
with the final statistical work and repart-writing being done at Atlanta 
University during the 1961 summer school session* 
^The Cooperative Tests Division of Educational Testing Service, 
Manual for Interpreting Scores, Sequential Tests of Educational Progress 
ÿorm 3A, (tos Angeles, California). 
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Method of Research.—The Descriptive-Survey Method of research, 
employing the specific techniques of testing and statistical analysis, 
was used to gather the necessary data for this study. 
Description of Subjects.—The subjects involved in this study were 
5>0 eighth-grade pupils; nineteen boys and thirty-one girls. The ages of 
these pupils ranged from twelve to seventeen years* 
Description of Instruments.—The Instruments used in this study to 
measure the abilities and achievement of the selected eighth-graders in 
science were: 
1. The California Short Form Test of Mental Maturity. 
2. The Cooperative Science Test, Form X. 
3. The Sequential Test of Educational Progress, «Science," 
(Form 3à)* 
The California Short Farm Test of Mental Maturity, with language 
and non-language sections (Junior Bigi Level), (1957 S Form), was devised 
by E. T* Sullivan, Willis W. Clark, and Earnest Tiegs. It was a diagnos¬ 
tic evaluation of those mental abilities, which are related to pupils' 
success in various types of school activities in order that the informa¬ 
tion may b e directly utilized in aiding the pupil when he or She is 
experiencing learning difficulties, and in guiding his learning activities* 
The California Test of Mental Maturity yields three mental ages 
(language, nan-language, and total). The 1957 edition of the California 
Test of Mental Maturity consists of seven tests. These tests contribute 
to scores in four factors, spatial relationship factor, logical reason¬ 
ing factor, numerical factor, and verbal factor. 
8 
Tbs wftniyrï of the California Test of Mental Maturity reported the 
coefficient of reliability for the components of the test from a lor of 
.93 to a high of .81;, which is accomplished by the standard error of 
measurement. 
The Cooperative Science Test (Form X) for grades seven, eight and 
nine, devised by Paul E* Kambly is divided into three separately timed 
parts. Part I, Informational Background (UO minutes); Part II, Terms 
and Concepts (1*> minutes), consist of multiple choice questions, and 
Part III, Comprehension and Interpretation (25 minutes) is made up of 
scientific reading selections, each foil cared by a nunfcer of questions 
which test the ability of students to comprehend and interpret science 
reading. The Cooperative Science Test furnish information about the* 
1. Capabilities and achievement of each pupil in science. 
2* Strength and weakness of pupils in science. 
3* Status of an Individual or an entire class in the various 
fields of science. 
The achievement of pupils is measured by percentile rank. The 
norm for the Cooperative Tests are given in the form of percentile rank 
tables. 
The Sequential Test of Educational Progress, "Science," devised 
by a committee of science teachers, Phillip G. Johnson, Chairman, 
measures* 
1. The students knowledge of basic scientific concepts in each 
major area of science. 
2. The students acquisition of problem solving skills such as* 
(a) The ability to identify and define a scientific problem. 
9 
(b) The ability to suggest or screen hypotheses, suspend 
judgement, and recognize cause-and-effeet relationship* 
(c) The ability to select validation procedures, design 
experiments, and plan collection of appropriate data. 
(d) The ability to interpret data and dr air conclusions. 
(e) The ability to reason quantitatively and symbolically. 
The Sequential Tests of Educational progress "Science” Form 3A 
has an estimated reliability of 0.89, and a standard error of measurement 
of 3.1|0. 
Operational Steps.--The Procedural Steps followed in the conduct of 
this research were as follows: 
1. The Literature pertinent to this research was received, 
summarized and presented in the finished thesis copy. 
2. The permission to conduct this study was secured from the 
proper school officials. 
3» The orientation of the subjects to the nature and purpose of 
the research and the performance of standardized test preceded 
the administering of the instruments. 
lu The three tests were administered in the following order: 
(a) The Mental Maturity Tests, (b) The Cooperative Science 
Test, (c) The Sequential Tests of Educational Progress, 
"Science." The writer served as the examiner, and a high 
school faculty mamber as the Proctor for all the tests. The 
tests were hand-scored and interpreted according to the 
manuals of each specific test. 
5. The test scores were assembled in appropriate tables; and 
statistically treated with reference to: Ms an, Median, 
standard deviation, and standard error of the mean; standard 
error of the difference between the two means, grade-place¬ 
ment and percentile index, Fisher's ”t”. 
6. The formulation of findings, conclusions, implications, and 
recommendations for inclusion in final thesis copy. 
Survqy of Belated Literature 
Foreword.—The survey of the literature in this area of research, 
has been organised for presentation under the captions indicated below, 
and will be found in this order in this chapter* 
1* Science interest of little children 
2. Objectives of science teaching 
3* Methods of teaching science 
U* Science achievement 
5* Theories of intelligence 
6* Relationship between intelligence and achievement 
Science interest of Little Children 
Garrison states that the field of science has much that is of 
definite interest and value for little children, in fact, given the 
opportunity, children's interest is stimulated as much by the scientific 
aspects of their environment as by any other*-*’ 
Ragan feels that the science program should be organised around 
the environmental interests and needs of children* He states: 
A great deal of research has been done on children's 
interests in science. Using these findings, the staff of 
the elementary school has an opportunity to develop a 
science program that utilises some of the most universal 
and spontaneous drives of children.2 
^Charlotte G. Garrison, Science Experiences for little Children 
(New York: Charles Scribner's Sons, 1939), p. 2* 
^William B* Ragan, Modern Elementary Curriculum (New York: Henry 
Holt and Company, I960), p. 29$. 
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Craig believes that parents and teachers should accept a dynamic 
psychology for understanding children» He states: 
llBxqr teachers of children find it useful to accept the vie* 
point of a dynamic psychology for understanding children. 
Their ideas of children may be stated simply in words as 
these: a child lives in a dynamic universe which is new to 
him» He is challenged ty his many experiences. This 
universe is filled with a great variety of objects» He is 
impressed by the events (phenomena), small and large occur¬ 
ing about him, events such as rusting, decaving, rain, 
weathering of rock, electrical shocks, thunder, wind, fall¬ 
ing objecta, birth and death» He finds himself tremendously 
stimulated and turns naturally to exploring and learning.^ 
Ragan implies that curiosity beget learning» He states: 
Young children like to investigate, to explore, to try to 
find out how things are put together aid what makes things 
go» There Is overwhelming evidence that curiosity and the 
urge to explore are powerful drives in children from the 
kindergarten through the sixth grade.2 
Objectives of Science Teaching 
In the Forty-Six Yearbook of the National Society far the Study of 
Education it ia stated that the basic objectives for science education 
ara: (1) to develop functional information about the universe, earth, 
living things, mid structure functions of the human body, (2) to give 
information about the vastness of space and the structure of matter, 
(3) to develop instrumental and problem-solving skills, and (U) to develop 
scientific attitudes, appreciations and interests.3 
^Gerald S. Craig. Science for the Elementary School, (New York: 
Ginn and Company, 1958), p. •>. ' 
2|rilliam B» Ragan, op. clt., p. 298» 
^Science Education in American Schools, Forty-Sixth Yearbook of the 
National Society for the &-fcudy of Education, Part I, (Chicago: university 
of Chicago Press, 19U7)» pp. 28-30. 
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The major aims of teaching science, as advocated by Croxton,! are* 
1. To cultivate scientific attitudes and methods of procedure* 
2* To lead to broader concepts, generalisations end outlooks. 
3* To open nee avenues of interest and satisfaction* 
U* To enable the individual to meet the problem of existence 
eith the available scientific knoeledge and requisite skills. 
£• To develop social attitudes and appreciations. 
Methods of Teaching Science 
The survey of related literature in this study revealed that many 
authorities have given their views on methods of teaching science. 
The Thirty-First Yearbook of The National Society for the Study of 
Education states: 
The integration of science with otter traditional subjects 
has failed, and must fail, to develop a program of science 
teaching that will reveal the field of science to children.^ 
Burnett states: "Young people quickly forget much of what they 
were taught in science classes, first, because from a psychological 
point of view, they really never learned; and second, because the facts 
and principles they were supposed to have learned were never assimilated 
into functional relation with their daily lives, and were, consequently 
inert and unusable."3 
■%. C. Croxton, Science In the Elementary School (New York: 
McGraw-Hill Book Company, me., Ï931//» P* 3hB. 
^National Society for the Study of Education, A Program for 
Science Teaching, Thirty-First Yearbook, Part I, (Bloomington, ill., 
1032), Public School Company, pp. 7-lU. 
3R. W. Burnett, Teaching Science in Secondary Schools (New York: 
Rhinehart Publishing Company, 1^7), p. 162. 
33 
Dewey lends additional thought to methods of teaching science in 
elementary schools. % believes that the teaching of science should be 
related to social needs: 
r
v‘ \ ■ ' - i : ,1 ■. . ■ ■. „■ ,r 
How far is science taught in relation to its social conse¬ 
quences, actual and possible, if the resources which science 
puts at human disposal were utilized for general democratic 
social welfare? I know that very great improvements are 
being made, but I am afraid that science is still taught 
very largely as a separate and isolated subject and that 
there are still those, including many scientist themselves 
who would think that that wonderful thing “pure” science 
would be contaminated if it was brought into connection with 
social practices. Yet without this connection students are 
certainly getting very little intelligent understanding of 
the forces that are now making human society aid might remake 
it.1 
Richardson feels that science education should develop in students, 
understanding that will contribute positively to their physical and 
mental health and recreational interest.2 
Science Achievement 
Skinner gives two outstanding lmguage difficulties in science 
achievement, namely: 
The most obvious characteristic of science information, con¬ 
cepts, and generalizations is that they are in a large measure 
verbal. This presents a major learning difficulty for many 
pupils, in the first place, many pupils who enter high school 
have never developed reading skills. Some possess no more 
ability in reading than the average fifth or sixth grade 
pupil. Not only do many pupils read poorly in general—some 
students are able to comprehend one type of material but 
unable to comprehend another type with ary degree of success. 
3-John Dewey, "The Challenge of Democracy to Education, * Progressive 
Education, Vol. XIV, February, 1937» pp. 82-83. 
2John S. Richardson, Science Teaching In Secondary Schools, 
(Englewood Cliffs, N. J., Prentice rfaÏL, ïnc., Ï9S7), p. $>. 
There are many different types of reading, and reading is 
done for a large number of purposes. As long as the school 
depends so completely upon reading for the acquisition of 
new information and the enlargement of concepts, reading 
disabilities of various kinds will present a major barrier 
to the learning of science materials. 
The second language is related to this problem of 
reading deficiency. Pupils not only do not secure training 
in the elementary grades which leads to effective reading 
in and studying of science, but much of their training is of 
a directly opposite sort. The predominant aim of elementary 
teachers in reading, after the mechanics of reading are 
acquired, is usually literary and appreciative, while the 
functions of reading in high school should be primarily to 
secure information and acquire attitudes. The study of science 
material requires critical thinking on specific problems, 
followed by generalization to related problems. Language 
déficiences present a definite barrier to critical thinking.^ 
Macomber implies that pupils* difficulties in achievement in science 
in part, results from poorly trained teachers. He statest 
A number of cities and counties have made great strides 
in the developing the science area of the elementary curri¬ 
culum, but most elementary teachers still are inadequately 
educated to guide the children in exploration of the physical 
and biological world which affects their very existence at 
every turn.2 
Blough and Huggett imply that difficulties in developing science 
principles or concepts are found in some areas of learning: 
Now how to do these concepts, as they are comprehended 
by children, fit into our large pattern for children in the 
elementary school? If we look back over what was said about 
the objectives of elementary education, we can see that these 
generalizations cannot result without the use of the funda¬ 
mental skills of learning. Here is a piece to use reading to 
find out, writing to record findings. Understanding these 
^Charles E. Skinner, Educational Psychology, Third Edition 
(Prentice-Hall, Inc., Englewood Cliffs, N. J., 1953), p. U7U* 
2Freeman Qlen Macomber, Guiding Child Development in the Elemen¬ 
tary School (American Book Conpajy, 1951*), pp. h-19. 
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large concepts involves intelligence, accurate observation, 
skill in identifying together and evaluating.1 
Theories of Intelligence 
The term "Intelligence” has a variety of definitions. Professional 
Psychologists have not been able to agree on the precise meaning of the 
term. 
1. Craze believes that intelligence is the ability to adjust 
adequately to new and different situations .2 
2. Anderson defined intelligence as the total ability of a person 
to respond to his environment.3 
3. Kelley'8 work led him to believe that the following factors 
are basic to intelligence: Verbal ability, number ability, ability to 
deal with spatial relations, motor ability, musical talent, social 
intelligence, mechanical ability, interest, aid physical strength.^ 
U. Goodard defined intelligence as the general capacity of an 
individual consciously to adjust his thinking to new requirements• 5 
Plough, Glenn 0«, Schwartz, Julius, and Raggett, Albert J., 
Elementary Science and Hoar to Teach It (rev. ed. Henry Holt and Company. 
Yoxf iw/» ."gac  
2Cruze, Wendell W., General Psychology for College Students (New 
York: Prentice Hall, 1951), p. 2#U 
^Anderson, J. E., The Psychology of Development and Personal 
Adjustment (New York: Henry Holt and Company, 19U9), p. 219# 
^T. E. Kelley, Essaitial Mental Traits (Cambridge, Harvard 
University Press, 193i?)• 
î>Henry W. Goodard, What Is Intelligence?" Journal of Psychology, 
Vol. 1*2, No. 1, (January 191*6), pp. 56-57, 
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Relationship Between Intelligence and Achievement 
Jacobson, Reavis and Logsdom believe that there are several factors 
which condition achievement of students. They stated that instructional 
efficiency is only one factor ifcich conditions achievement* Eight other 
important factors ares 
1* Intelligence 
2* Previous Instruction 
3. Cultural and Social Environment 
U* Total load of the teacher, including the extracurricular 
assignments. 
5* Adequacy of the instructional material furnished to the 
teacher* 
6* Adequacy of the supervisory assistance and leadership which 
has been furnished to teachers. 
7* Character of the instruction furnished students in other 
classes. 
6. Desirable traits and characteristics which the teacher may 
develop, but which are not measured by the test.l 
Skinner stated his views concerning the relationship between 
intelligence and achievement in these wards. 
Various explanations have been advanced far the impiracally 
demonstrated fact that dull pupils achieve more in relation to 
their intelligence than bright pupils. Qua course offered is 
the lack of motivation of superior pupils in which variation in 
achievement and intelligence is the rule*2 
prom the survey of related literature concerning the relationship 
between intelligence and achievement, the writer concluded that the level 
^Paul B. Jacobson, William C. Reavis, and James D. Logsdom, The 
Effective School Ifrindpal (Englewood Cliffs, N. J*, Prentice HalX,T~Tnc., 
TXGTTvprmw.——- 
^Charles E* Skinner, op. cit«, p. 286* 
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of achievement is directly proportional to the level of intelligence, 
providing the environmental conditions are controlled* 
Summary of Belated Literature 
Foreword.--The summation of the finding of the literature in this 
area of research has been organized under six captions, (1) Science 
Interest of Little Children, (2) Objectives of Science Teaching, 
(3) Methods of Teaching Science, (U) Science Achievement, (5) Theories 
of Intelligence, and (6) Relationship Between Intelligence and 
Achievement* 
Science Interest of Little Children*—A summary of the related 
literature in the area of Science Interest of Little Children that is 
pertinent to this research is presented belowi 
1* Garrison states that the field of science holds much that is 
of definite interest and value to little children* 
2* Ragan believes that the science program should be organized 
around the environmental interest and needs of children* 
3* Craig believes that parents and teachers should accept a 
dynamic psychology for understanding children. 
The Objectives of Science Teaching.—-A summary of the related 
literature in the area of the Objectives of Science Teaching that is 
pertinent to this research is presented below: 
1* The National Society for the Study of Education, in the Forty- 
Sixth yearbook states that the basic objective of science 
teaching is to arable pupils to develop functional information 
about National Phenomena* 
2* Croxton believes that the aim of science teaching is to 
enable individuals to meet the problems of existence with the 
available scientific knowledge and requisite skills* 
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Methods of Teaching Science»—The summary of the related 
literature la the area of Ifethods of Teaching Science that is pertinent 
to this research is presented below: 
1. The National Society for The Stucfcr of Education in the Thirty- 
First Yearbook painted out that integration of science with 
other subjects has been failing* Science should be taught as 
a separate course* 
2. Burnett further points out that science facts and principles 
should be assimilated into functional relation with pupils 
daily living* 
3* Dewey believes that the teaching of science should be related 
to social needs* 
It* Richardson pointed out that the teaching of science should 
develop in pupils understanding that will contribute positively 
to their physical and mental health, and recreational interest. 
Science Achievement*—A summary of the literature in the area of 
Science Achievement that is pertinent to this research is presented 
below: 
1* Skinner gives two outstanding language difficulties in science 
achievement* 
(a) Mary pupils who enter high school have never developed 
reading skills 
(b) Pupils, not only, do not secure training in the dLementary 
grades which leads to effective reading in, and studying 
of science, but much of their training is of a directly 
opposite sort. 
,-v •»'„! * \A.V ’ ' jp - t* *Ô-'1 ' ’ 
2• Macomber implies that pupils difficulties in achievement in 
science, in part, result from poorly trained teachers. 
3* B la ugh and Huggett state that difficulties in developing 
science principles and concepts are found In some areas of 
learning. 
Theories of Intelligence*—A summary of the literature in the area 
of intelligence that is pertinent to this study is presented below: 
1* Cruse believes that intelligence is the ability to adjust 
adequately to new and different situations* 
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2. Anderson defined intelligence as the total ability of a 
person to respond to his environment. 
3. Kelley believed that the following factors are basic to 
intelligence $ verbal ability, number ability, ability to 
deal with spatial relationships, motor ability, musical 
talent, social intelligence, mechanical ability, interest 
and physical strength* 
U* Goodard defined intelligence as the general capacity of an 
individual consciously to adjust his thinking to new 
requirements. 
The Relationship Between Intelligence and Achievement .--A summary 
of the literature in the area of the relationship between intelligence 
and achievement that is pertinent to this research is presented below: 
1* Jacobson, Resvis and Logsdon believed that there are several 
factors that condition achievement of students. One of the 
most Important factors is intelligence. 
2. Skinner states his views concerning the relationship between 
intelligence and achievement, by saying that various explana¬ 
tions have been advanced empirically by the fact that dull 
pupils achieve, more in relation to their intelligence than 
bright pupils. One cause offered is the lack of motivation 
of superior pupils in the conventional organization in which 
variation in achievement and intelligence is the rule. 
CHAPTER II 
PRESENTATION AND ANALYSIS OF DATA 
Organisational Pattern 
Organization and Treatment of Data.—The major purpose of this 
chapter is the presentation, analysis, and interpretation of the data on 
the problem of achievement in science for eighth grade pupils in the 
Hancock County Training School, Sparta, Georgia. The presentation of the 
data Is organized around the test results of the three tests administered, 
to wit: (a) the California Test of Uental Maturity, (Junior High School 
level), 1957* S-Farmj (b) the Cooperative Science Test (Grades 7, 8 and 
9), Form-X; and (c) the Sequential Test of Educational Progress, (Science), 
Form-3A, which were used to identify the measures of intelligence and 
achievement in science for these eighth grade subjects* 
The three tests were administered to 19 boys and 31 girls or a 
total of 50 eighth grade pupils who were subjects of this research* The 
data derived from the administration of the tests were assembled in a 
total of 31 tables (l£ distribution and 2$ comparative), followed by a 
Summary Table* The tables are categorized: 
1* There are 17 tables which will present the basic data on the 
intelligence level of the subjects* The 17 tables will 
present frequency distribution and significant differences 
of the scores obtained by the 19 boys, 31 girls and the total 
on each of the variables of the California Short Form Test of 
Uental Maturity, together with their respective measures of 




2* There are 10 tables which will present the basic data on the 
level of achievement in science by the subjects, as obtained 
through administering Cooperative Science Test. The 10 
tables will present the frequency distribution and signifi¬ 
cant differences of the scores obtained by the 19 boys, 
31 girls, and total for Fart I (Informational Background), 
Part II, (Terms and Concepts), Part HI, (Comprehension and 
Interpretation), and the total of the Cooperative Science 
Tests, together with their respective measures of central 
tendency, variability, reliability and percentile rank» 
3» There are 3 tables which will present basic data on the level 
of achievement in science by the subjects as obtained through 
administering The Sequential Tests of Educational Progress, 
"Science." The tables will present the frequency distribution 
and significant difference of the scores obtained by the 19 
boys, 31 girls, and the total, together with the measures of 
central tendency, variability, reliability and percentile rank. 
The data inherent in the raw scores presented in the series of 
tables indicated above were statistically treated through the computation 
and interpretation of the following statistics: (a) mean, (b) median, 
(c) sigma, (d) standard deviation, (e) the grade-placement and percentile 
index, (f) standard error of the difference between the two means and 
Fisher’s "t". 
The presentation of the data is made under three major sub-division 
captions, namely: (a) Analysis of Data on Intelligence, (b) Analysis of 
Data on Cooperative Test, and (c) Analysis of Data on Sequential Test. 
Indices of Intelligence and Age 
The data on the chronological ages and the raw scores obtained on 
the California Test of Maturity by the fifty eighth grade pupils of the 
Hancock County Training School, Sparta, Georgia, 1960-1961, are presented 
in Tables 1 through 17» 
Chronological Ages.—Table 1, page 22, shows that the boys had a 
range in ages from 12 to 17 years, with a mean age of 1J> years and 1 
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TABIE 1 
DISTRIBUTION OP THE CHRONOLOGICAL AGES INDICATED ON THE CALIFORNIA 
TEST OF MENTAL MATURITY FOR THE FIFTY EIGHTH (BADE RJPILS 
IN THE HANCOCK COUNTY TRAINING SCHOOL 
SPARTA, GEORGIA, 1960.1961 
Boys Girls Total 
^g6S Number Percent Number Percent Number Percent 
17 1 5 0 1 2 
16 2 11 2 7 It 8 
35 9 1*7 9 29 18 36 
111 3 16 lit lt5 17 3U 
13 3 16 5 11 8 16 
12 1 5 1 3 2 it 
Total 19 100 31 100 50 100 
Range 5 
Mean 15 yr. 

















month, a médian age of 15 years and 2 months, a standard deviation of 
1*3 years, a standard error of *26 years, and a range of 5 years* 
Approximately 3 or 16 percent of the boys had ages above the mean 
9 jM ’ ' ' i » I **" 
chronological age, 9 or U7 percent of the beys' ages fell within the mean 
class-interval, and 7 or 37 percent fell below the mean chronological 
age* 
The girls had a range in ages from 12 to 16 years, with a mean age 
of 1U years, 7 months, a median age of lit years and 3 months, a standard 
23 
deviation of 0.96 years, a standard error of mean of .17 years, and a 
range of U years* Approximately 11 or 36 percent of the girls had ages 
above the mean chronological agej 6 or 19 percent of the girls* ages 
fell below the mean chronological age, and 1U or li5 percent of the girls* 
ages fell within the mean class-interval* 
The data above indicate the mean chronological age of the boys is 
6 months older than the girls. The mean chronological age of the groqp, 
boys and girls, was 1U years and 10 months, a median age of ill years and 
9 months, a standard deviation of 1*0, and a standard error of the mean 
of .22. 
The total group of eighth graders had an age range of 12 to 17 
years, with a mean age of 111 years and 10 months, a median age of Hi 
years and 9 months, a standard deviation of 1 year and 9 months, and a 
standard error of *22 months. 
Comparative Data and Ratio.—As indicated in Table 2, page 2li, 
the mean chronological age for the boys was 15 years and 1 month, and for 
the girls lit years and 7 months a difference of 6 months in favor of the 
boys* The standard deviation for the boys was 1*3, and for the girls 
0*96 to show a difference of 0.3U in favor of the boys. The standard 
error of the mean for the boys was 0*26, and for the girls 0*17, to show 
a difference of 0*09 in favor of the girls* The standard error of the 
difference of the two means was 0*31* 
The wt" for these data was 1*93» which was not significant because 
it was less than 2*5 at the one percent level of confidence with U8 
degrees of freedom. Therefore, the difference in the chronological age 
between the boys and girls was statistically significant* 
2l| 
TABLE 2 
SIGNIFICANT DIFFERENCES IN THE CHRONOLOGICAL AGES OF THE 
FIFTY EIGHTH-GRADE BOSS AND GIRLS IN THE HANCOCK 
COUNTY TRAINING SCHOOL. SPARTA, GEORGIA 
1960-1961 









Boys 19 15 yrs. 1 mo. 1.3 0.26 
0.31 0.6 1.93 
Girls 31 Hi yrs. 7 mos. 0.96 0.17 
Restaits on The California Test of Mental Maturity (Spatial 
Relationship .—Table 3, page 25, presents the distribution of the ratr 
scores obtained by the two groups of eighth-grade pupils an The Spatial 
Relationship Component of The California Test of Mental Maturity. 
Boys - The data on The Spatial Relationship Component of The 
California Test of Mental Maturity for the 19 boys indicated a range from 
a loir of Hi to a high of 25, with a mean score of 20.2, a median score of 
20.1, a standard deviation of 3*2, and a standard error of the mean of 
•73. Approximately 6 or 31*5 percent of the boys scored above the mean, 
6 or 31*5 percent scored below the mean, and 7 or 37 percent scored 
■within the mean class-interval. 
Girls - The data an The Spatial Relationship Component of The 
California Test of Mental Maturity for the 31 girls of the eighth grade 
shamed a range from a lour of 10 to a high of 29, with a mean score of 
19.5, *■ median score of 19*6, a standard deviation of lw9, and a standard 
error of the mean of .88* Approximately 11 or 35*5 percent of the girls 
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TAB IE 3 
DISTRIBUTION OF THE RUT SCORES CM THE CAHFCRNIA TEST OF MENTAL 
MATURITY (SPATIAL REIATIONSHIP) AS OBTAINED BY THE FIFTY 
EIGHTH-GRADE PUPILS OF THE HANCOCK COUNTY TRAINING 
SCHOOL, SPARTA, GEORGIA, 1960-1961 
Spatial Relationship 
Scares Boys Girls Total 
Number Percent Number Percent Number Percent 
27*5-30.1* 0 0 2 6.5 2 1* 
2l*.5-27*U 1 5.2 3 9.6 1* 8 
21.5-21*.!* 5 26.3 6 19.1* 11 22 
18.5-21.1* 7 37.0 7 22.5 11* 28 
15*5-18.1* 5 26.3 6 19.1* 11 22 
12.5-15.U l 5.2 1* 12.9 5 10 
9.5-12.1* 0 0 3 9.6 3 6 
6.5- 9.1* 0 0 0 0 0 0 
Total 19 100.0 31 100.0 5o 100 
Range 11 19 
Mean 20.2 19.5 19.8 
Median 20.1 19.6 19.5 
S.D. 3.2 U.9 1*.7 
S.E.m .73 .88 .66 
scored above the mean, 13 or 1*2 percent scored below the mean, and 7 or 
22*5 percent scored within the mean class-interval. 
Comparative Data - As indicated in Table 3 for the beys, the mean 
was 20.2; for the girls the mean was 19*5» with a difference of .7 in 
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favor of the boys. The standard deviation for the boys was 3*2 and for 
the girls U.9, with a difference of 1*7 in favor of the girls. The 
standard error of the mean for the boys was .73» and for the girls it 
was .88, with a difference of .15 in favor of the beys. 
Total Orcnip - The data on The Spatial Relationship Component of 
the California Test of Mental Maturity for the total group of £0 eighth* 
grade pupils indicated a range of scores from a low of 10 to a high of 
29, with a mean score of 19.8, a median of 19.5, a standard deviation of 
k*7, and a standard error of the mean of «66. Approximately 17 or 3k 
percent scored above the mean, 19 or 38 percent scored below the mean, 
and lli or 28 percent scored within the mean class-interval. 
Comparative Data and "t" Ratio.—As indicated in Table k, page 27, 
the mean score for the boys was 20.2, and for the girls 19.5 to show a 
difference of 0*7 in favor of the boys. The standard deviation for the 
boys was 3*2 and for the girls 1|.9 to show a difference of 1.7 in favor 
of the girls. The standard error of the mean fa* the boys was 0.73» and 
for the girls it was 0.88 to shear a difference of 0.15 in favor of the 
girls. The standard error of the difference of the taro means was l.lii. 
The tttn for these data was 0.61, which was not significant, because 
it was less than 2.58 at the one percent level of confidence, with U8 
degrees of freedom. Therefore, the difference on the Spatial Relation¬ 
ships Factor between the boys and girls was not statistically significant. 
Results on The California Test of Mental Maturity (Logical 
Reasoning) .—Table £, page 28, presents the frequency distribution of 
the scores obtained by the two groups of eighth-grade pupils on the 
"Logical Reasoning" Component of The California Test of Mental Maturity. 
27 
TABLE U 
SIGNIFICANT DIFFERENCES ON THE CALIFORNIA TEST OF MENTAL 
MATURITY (SPATIAL RELATIONSHIP) BETWEEN THE EIGHTH- 
GRADE BOIS AND G IRIS OF THE HANCOCK COUNT! 
TRAINING SCHOOL, SPARTA, GEORGIA, 
1^60-1961 










Boys 19 20.2 3.2 .73 
l.Ui 0.7 0.61 
Girls 31 19.5 U.9 •88 
Boys - The data on the Logical Reasoning Component of The 
California Test of Mental Maturity far the 19 boys of the eighth grade 
indicated a range from a loir of 6 to a high of 18, with a mean of lU«l> 
a median of 15.3» a standard deviation of 3*5» and a standard error of 
the mean of *9. Approximately 11 or 58 percent of the boys scored above 
the mean, 5 or 26 percent scored within the mean class-interval, and 
3 or 16 percent scored below the mean. 
Girls - The data on the "Logical Reasoning” Component of The 
California Test of Mental Maturity far the 31 girls of the eighth-grade 
indicated a range from a low of 5 to a high of 19, a mean score of 13*0, 
a median score of 13*7» a standard deviation of 3.5» and a standard 
error of the mean of .68. Approximately 12 or 39 percent of the girls 
scored above the mean, 10 or 32 percent scored below the mean, and 9 or 
29 percent scored within the mean class-interval. 
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TAB IE 5 
DISTRIBUTION OF SAN SCORES ON THE CALIFORNIA TEST QF MENTAL 
MATURITY (LOGICAL REASONING) AS OBTAINED BY FIFTY 
EIGHTH-GRADE PUPILS OF THE HANCOCK COUNTY 
TRAINING SCHOOL, SPARTA, GEORGIA, 
1960-1961 
v ; Logical Reasoning 
Scares Boys Girls Total 
Number Percent Number Percent Number Percent 
18.5-20.1* 0 3 9.6 3 6 
16.5-18.1* 6 31.6 2 6.1* 8 16 
ll*. 5-16.1* 5 26.3 7 22.6 12 21* 
12.5-11*.!* 3 15.8 9 29.1 12 21* 
10.5-12.1* 2 10.5 5 16.1 7 111 
8.5-io.U 1 5.2 2 6.1* 3 6 
6.5— 8.1* 1 5.2 1 3.2 2 h 
U.5- 6.1* 1 5.2 2 6.1* 3 6 
Total 19 99.8 31 99.8 50 100 
Range 12 m U* 
Mean ll*.l 13.0 13.7 
Median 15.3 13.7 ll*.2 
S.D. 3.5 3.5 3.5 
S.E-m. .9 .63 .5 
Conparative Data - As indicated in Table 5 above, for the boys, 
the mean score was ll*.l, for the girls it was 13.0, a difference of 1*1 
in favor of the boys. The median score for the boys was l5»3> for the 
girls it was 13*7» with a difference of 1.6 in favor of the boys. The 
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standard deviation for the boys was 3*5>» far the girls it was 3.£, with 
no difference in the scores* The standard error of the mean for the 
boys was .9 and *63 for the girls, in favor of tira girls. 
Total Group - The data on the Logical Reasoning Component of The 
California Test of Mental Maturity for the total group of £0 eighth- 
graders indicated a range of scores from a low of !> to a high of 19» 
with a mean score of 13*7» a median of 1U.2, a standard deviation of 
3*5» and a standard error of the mean of 0.5* Approximately- 23 or U6 
percent scored above the mean» 1^ or 30 percent scored below the mean» 
and 12 or 2U percent scored within the mean class-interval. 
Comparative Data and "t" Ratio.—As indicated in Table 6, page 30» 
the mean score for the boys was lU*l» and for the girls 13*0 to show a 
difference of 1.10 in favor of the boys. The standard for the boys was 
3*5» and for the girls 3*5» to show a difference of 0* The standard 
error of the mean for the boys was 0*90» and for the girls 0.63» to 
show a difference of 0*27 in favor of the boys. The standard error of 
the difference of the two means was 1.10. 
The "t" for the data was 1.0 which was not significant because it 
was less than 2.£8 at the one per cent level of confidence with U8 
degrees of freedom. Therefore» the difference on the Logical Reasoning 
Factor between the boys and girls was not statistically significant. 
Results on The California Test of Mental Maturity (Numerical 
Reasoning) .—Table 7» page 31» presents the distribution of the scores 
obtained by the two groups of eighth-grade pupils on the «Numerical 
Reasoning" Component of The California Test of Mental Maturity. 
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TAB IE 6 
SIGNIFICANT DIFFERENCE ON THE CALIFORNIA TEST OF MENTAL MATURITY 
(LOGICAL SEASONING) BETWEEN THE EIGHTH-GRADE BOYS AND 
GIBIS OF THE HANCOCK COUNTY TRAINING SCHOOL, 
SPARTA, CECRCETA, 1960-1961 










Boys 19 llul 3.5 .90 
1.10 1.10 1.0 
Girls 31 13.0 3.5 .63 
Boys « The data on the Numerical Reasoning Component of The 
California Test of Mental Maturity for the 19 boys indicated a range from 
a loir of 6 to a high of 18, with a mean score of 11*3* a median score of 
10.8, a standard deviation of 3.6, and a standard error of the mean of 
•88. Approximately 6 or 31*5 percent of the boys scored above the mean, 
9 or U7.1; percent of the boys scared be loir the mean and U or 21.1 
percent of the boys scored within the mean class-interval. 
Girls - The data «1 the Numerical Reasoning Component of The 
California Test of Mental Maturity for the 31 girls of the eighth-grade 
showed a range from a low of 3 to a high of 18, a mean score of 9.6, a 
median score of 8.6, a standard deviation of 3.0, and a standard error 
of the mean of *5U. Approximately 13 or U2 percent of the girls scored 
above the mean, 12 or 39 percent scored below the mean, while 6 or 19 
percent scored within the mean class-interval. 
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TABUS 7 
DISTRIBUTION OF THE RAN SCORES ON THE CAH FORMA TEST OF MENTAL 
MATURITY (NUMERICAL REASONING) AS OBTAINED BY THE FIFTY 
EIGHTH-GRADE FUFIIS CF THE HANCOCK COUNTY TRAINING 
SCHOOL, SPARTA, GEORGIA, 1960-1961 
Numerical Reasoning 
Scores Boys Girls Total 
Number ] Percent Number Percent Number Percent 
16.5-18.1; 3 15.8 0 0 3 6 
Uu5-l6.li 1 5.2 0 0 1 2 
12.5-lU.U 2 10.5 8 25.8 ID 20 
10.5-12.1; u 21.1 5 16.1 9 18 
8.5-10.1 k 21.1 6 19. U 10 20 
6.5- 8.u u 21.1 5 16.1 9 18 
U.5- 6.U 1 5.2 7 22.6 8 16 
Total 19 100 31 100.0 50 IDO 
Range 12 13 12 
Mean 11.3 9.6 10.2 
Median 10.8 8.6 10.1 
S.D. 3.6 3.0 3.3 
SeEel&e .83 .5U .7 
Comparative Data - Aa indicated in Table 7» for boys the mean score 
was 11*3, for the girls it was 9*6, with a difference of 1.7 in favor of 
the boys. The median score for the boys was 10.8, for the girls 8.6, 
with a difference of 1.2 in favor of the boys. The standard deviation 
far the boys was 3*6, for the girls 3.0, with a difference of .6 in favor 
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of the boys. The standard error of the mean for the boys was *83* for 
the girls *5Uj with a difference in favor of the girls* 
Total Group - The data on the Numerical Reasoning Component of 
The California Test of Mental Maturity for the total group of £0 eighth- 
graders indicated a range of scores from a low of 5 to a high of 18, 
with a mean score of 10.2, a median of 10*1, a standard deviation of 3*3» 
and a standard error of the mean of 0*7» Approximately 23 or 1*6 percent 
scored above the mean, 17 or 3l* percent scored below the mean, and IX) or 
20 percent scored within the mean class-interval* 
Comparative Data and ”t" Ratio*—As indicated in Table 8, page 33, 
the mean score for the boys was 11*3, and for the girls 9*6 to show a 
difference of 1*7 in favor of the boys. The standard deviation for the 
boys was 3*6, and far the girls 3*0 to show a difference of 0.6 in favor 
of the boys. The standard error of the mean for the boys was 0.83, and 
for the girls 0*91* to show a difference of 0.29 in favor of the boys of 
the two means* 
The ntn for these data was 1*71 which was not significant because 
it was less than 2*58 at the one percent level of confidence, with 1*8 
degrees of freedom, therefore, the difference on the Numerical Reasoning 
Factor between the boys and girls was not statistically significant. 
Results on The California Test of Mental Maturity (Verbal Concepts). 
—Table 9, page 3U, presents the distribution of the scores obtained by 
the two groups of eighth-grade pupils on the «Verbal Concepts" Component 
of The California Test of Mental Maturity. 
Boys - The data on the Verbal Concepts Component of The California 
Test of Mental Maturity for the 19 boys indicated a range from a low of 
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TABIE 8 
SIGNIFICANT DIFFERENCES ON TIE CALIFORNIA TEST OF MENTAL MATURITY 
(NUMERICAL REASONING FACTOR) BETWEEN THE EIGHTH-GRADE BOIS 
AND GIRIS OF THE HANCOCK COUNTY TRAINING SCHOOL, 
SPARTA, GEORGIA, 1960-1961 









Boys 19 11.3 3.6 .83 
.99 1.7 1.71 
Girls 31 9.6 3.0 .51 
9 to a high of 23, with a mean secure of lU.l, a median score of 13.1, a 
standard deviation of lui, and a standard error of the mean of «95* 
Approximately 7 or 36 percent of the boys scored above the mean, 6 or 
32 percent scored below the mean, and 6 or 32 percent secured within the 
mean class interval. 
Girls - The data on the Verbal Concepts Component of The 
California Test of îfental Maturity for the 31 girls of the eighth-grade 
showed a range from a low of 5 to a high of 2$, with a mean score of 
16.2, a median score of 16.0, a standard error of the mean of .83. 
Approximately 12 or 39 percent of the girls scored above the mean, 12 or 
39 percent scored below the mean, while 7 or 22 percent scored within the 
mean class-interval. 
Comparative Data - As indicated in Table 9, for the boys, the mean 
score was 1U.1, for the girls 16.2, with a difference of 2.1 in favor of 
the girls. The median score for the boys was 13*1, for the girls 16, 
3k 
TABIE 9 
DISTRIBUTION OF THE HAST SCORES (31 THE CALIFORNIA TEST CF MENTAL 
MATURITY (VERBAL CONCEPTS) AS OBTAINED BY THE FIFTY 
EIGHTH-GRADE PUPILS OF THE HANCOCK COUNTY 
TRAINING SCHOOL, SPARTA, GEORGIA, 
1960-1961 
Verbal Concepts 
Scores Boys Girls Total 
Number Percent Number Percent Number Percent 
23.5-26.U 0 0 1 3.2 1 2 
20.5-23.U 2 10.5 5 16.1 7 lit 
17*5-20.1 1* 21.1 6 19.lt 10 20 
1U.5-17.U 1 5.2 7 22.6 8 16 
ll.5-lli.il 6 31.6 7 22.6 13 26 
8.5-U.li 6 31.6 1* 12.9 10 20 
5.5- 8.1* 0 o 0 0 0 0 
2.5- 5.U 0 0 1 3.2 1 2 
Total 19 100.0 31 100.0 50 100 
Range 111 20 20 
Mean llul 16.2 15.3 
Median 13.1 16.0 , llt.5 
S.D. U.l U.6 U.6 
S.E.m. .95 .83 .65 
with a difference of 2.9 in favor of the girls* The standard deviation 
for the boys was U.lj for the girls U*6, with a difference of .5 in 
favor of the girls* The standard error of the mean for the boys was .95* 
for the girls *83» with a difference of *12 in favor of the gLrls* 
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Total Group - The data on the Verbal Concepts Component of The 
California Short Form Test of Mental Maturity for the total group of 
50 eighth-graders indicated a range of scores from a low of 5 to a high 
of 25, with a mean score of 15*3, a median of lU*5, * standard deviation 
of U.6, and a standard error of the mean of «65* Approximately 18 or 36 
percent scored above the mean, 2k or U8 percent scored below the mean, 
and 8 or 16 percent scored within the mean class-interval* 
Comparative Data and wtw Ratio*—As indicated In Table 10, page 36, 
the mean score for the boys was llul, and for the girls 16.2 to show a 
difference of 21 in favor of the girls* The standard deviation for the 
boys was U*l, and for the girls U.6, to show a difference of 0*5 in 
favor of the girls* The standard error of the mean for the boys was 
0*95, and for the girls 0.83 to show a difference of 0.12 in favor of 
the boys* The standard error of the difference of 12» two means was 1.26. 
The "t" for these data was 1*67 which was not significant because 
it was less than 2*58 at the one percent level of confidence, with U8 
degrees of freedom. Therefore, the difference on the Verbal Concept 
Factor between the boys and girls was not statistically significant. 
Results on The California Test of Mental Maturity (Total Mental 
Factors^—Table 11, page 37, presents the frequency distribution of the 
scores obtained by the two groups of eighth-grade pupils on the «Total 
Mental Factors" Conponent of The California Test of Mental Maturity. 
Boys - The data on the (Total Mental Factors) for the 19 boys 
indicated a range from a low of UO to a high of 76, with a mean scare 
of 59*5, a median score of 59*8, a standard deviation of 8*97, and a 
standard error of the mean of 2.06. The intelligence quotient far the 
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TAB IE 10 
SIGNIFICANT DIFFERENCES ON THE CALIFORNIA TEST CF MENTAL MATURITY 
(VERBAL CONCEPTS) BETWEEN THE FIFTY EIGHTH-GRADE BOTS AND 
GIRLS OF THE HANCOCK COUNTY TRAINING SCHOOL, 












Boys 19 11**1 lui 0.95 
1.26 2.1 1.67 
Girls 31 16.2 U.6 0.83 
boys was 83, the grade placement 7*2 and the percentile rank 10. Approx¬ 
imately U or 21 percent of the boys scored above the mean, 9 or U7 
percent scored beloir the mean, and 6 or 32 percent scored within the 
mean class-interval* The mean scare of 59«8 indicated a grade-placement 
of 7*2, which was approximately 1.6 years below the norm of expectancy. 
Girls - The data on the (Total Mental Factors) for the 31 girls 
indicated a range from a low of 39 to a high of 82, with a mean score of 
58*9, a median score of 59*9, a standard deviation of 11*2, and a 
standard error of the mean of 2*01* The intelligence quotient for the 
girls was 85, the grade-placement was 7*1 and the percentile rank was 20, 
Approximately 16 or 52 percent of the girls scored above the mean, 9 or 
29 percent scored below the mean, and 6 or 19 percent scored within the 
mean class-interval* 
The mean score of 58*9 indicated a grade-placement of 7*1, which 
was approximately 1*7 years below the norm of expectancy. 
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TABIE II 
DISTRIBUTION CF THE RIOT SCORES ON THE CALIFORNIA TEST OF MENTAL 
MATURITY (TOTAL MENTAL FACTORS) AS OBTAINED BT FIFTY EIGHTH- 
GRADE PUPILS GF THE HANCOCK COUNTY TRAINING SCHOOL, 
SPARTA, GEORGIA, 1960-1961 
Boys Girls Total 
Scores “ 
Number Percent Number Percent Number Percent 
79.5-8U.U 0 0 1 3.2 1 
•% 
2.0 
7U.5-79.U 2 10.5 0 0 2 U 
69.5-7U.U 1 5.2 U 12.9 5 10 
6U.5-69.lt 1 5.2 6 19. U 7 1U 
59.5-6U.U 6 31.6 5 16.1 11 22 
5U.5-59.lt 5 26.3 6 19. u 31 22 
U9.5-5U.U 1 5.2 2 6.U 3 6 
UU.5-U9.U 2 10.5 3 9.6 5 10 
39.5-lOt.U 1 5.2 1 3*2 2 U 
3U.5-39.U 0 0 3 9.6 3 6 

























Comparative Data - As indicated in Table II, for the boys, the 
mean score iras 59.5, for the girls the mean was 58.9# with a difference 
38 
of *6 in favor of the boys. The median score far the boys was 59«8, 
for the girls it was 59*9» with a difference of .1 in favor of the 
girls. The standard deviation far the boys was 8.97 and 11.2 for the 
girls, with a difference of 2.23 in favor of the girls. The standard 
error of the mean for the boys was 2.06, and 2.01 for the girls, with a 
difference of .05 in favor of the girls. The intelligence quotient for 
the boys was 83» and 85 for the girls, with a difference of 2 in favor 
of the girls. The grade-placement for the boys was 7*2, far the girls 
it was 7*1* 
Total Group - The data on the Total Mental Factors Component of 
The California Short Form Test of Mental Maturity for the total group 
of 50 eighth-graders indicated a range of scores from a low of 39 to a 
high of 82, with a mean scare of 59.9, a median of 59*5* a standard 
deviation of 10.2, a standard error of the mean of 1.!*, and an intelli¬ 
gence quotient of 81*. Approximately 15 or 30 percent scored above the 
mean, 21* or 1*8 percent scored below the mean, and 11 or 22 percent 
scared within the mean class-interval. The mean score of 59.9 indicated 
a grade-placement of 7-2, which is 1.6 years below the norm of expectancy. 
Comparative Data and wt« Ratio.—As indicated in Table 12, page 39, 
the mean score for the boys was 59*5» and far the girls 58.9 to show a 
difference of 0.6 in favor of the boys. The standard deviation for the 
boys was 8.97 and for the girls 11.20 to show a difference of 2.23 in 
favor of the girls. The standard error of the mean for the boys was 
2.06, and for the girls 2.01 to show a difference of 0.05 in favor of the 
boys. The standard error of the difference of the two means was 2.88* 
39 
TABUS 12 
SIGNIFICANT DIFFERENCES ON THE CALIFORNIA TEST OF MENTAL MATURITY 
(TOTAL MENTAL FACTORS) BETWEEN THE EIGHTY-GRADE BOYS AND 
GIRIS OF THE HANCOCK COUNTY TRAINING SCHOOL, 
SPARTA, GEORGIA, 1960-1961 









Boys n $9.5 8.97 2.06 
2.88 0.6 0.21 
Girls 31 38.9 11.20 2.01 
The “tn score for these data was 0,21 which was not significant 
because it was less than 2*58 at the one percent level of confidence 
with 1*8 degrees of freedom. Therefore, the difference on the total 
Mental Factors on the California Mental Maturity Test between the beys 
and girls was not statistically significant* 
Results on The California Test of Mental Maturity (Language).— 
Table 13, page 1)0, presents the frequency distribution of the scores 
obtained by the two groups of pupils on Language Data of The California 
Test of MBntal Maturity. 
Boys - The Language Data of The California Test of Mental Maturity 
for the 19 boys indicated a range from a low of 17 to a high of 1)1, with 
a mean score of 28.3, a median score of 27*6, a standard deviation of 
7.2, and a standard error of the mean of 1*6. The intelligence 
quotient for the boys was 76, grade-placement was 6.2, and percentile 
rank was 20. Approximately 7 or 37 percent of the boys scored above the 
4o 
TABLE 13 
DISTRIBUTION CF THE RAN SCORES ON THE CALIFORNIA TEST OF MENTAL 
MATURITY (LANGUAGE DATA) AS OBTAINED BY THE FIFTY EIGHTH- 
GRADE PUPILS OF THE HANCOCK COUNTY TRAINING SCHOOL, 
SPARTA, GEORGIA, 1960-1961 
Boys Girls Total 
Scores “ 
Number Percent Number Percent Number Percent 
39.5-Wi.il 2 30.5 1 • 3.2 3 6 
3U.5-39.il 3 15.8 6 19.4 9 18 
29.5-34.4 2 30.5 7 22.6 9 18 
2U.5-29.4 6 31.6 30 32.3 16 32 
19.5-2U.4 5 26.3 4 12.9 9 18 
14.5-19.4 1 5.2 2 6.4 3 6 
9.5-1U.U 0 0 1 3.2 1 2 

























mean, 6 or 31*5 percent scored below the mean, and 31*5 percent scored 
within the mean class-interval. The mean score of 28*3 indicated a 
grade-placement of 6*2, which was approximately 2.6 years below the norm 
of expectancy. 
la 
Girls - The "language Data" of the California Test of Mental 
Maturity for the 31 girls indicated a range from a lonr of 13 to a high 
of 10i>> aith a mean score of 28.8, a median score of 28.8, a standard 
deviation of 6*8, and a standard error of the mean of 1*2. The intelli¬ 
gence quotient for the girls was 80, grade-placement was 6.3, and 
percentile rank was 30. Approximately lU or h$ percent of the girls 
scored above the mean, 7 or 22 percent scared below the mean and 33 
percent scored within the mean class-interval. The mean score of 28.8 
indicated a grade-placement of 6.3, which was approximately 2.5 years 
below the norm of expectancy. 
Comparative Data - As indicated in Table 13, for the boys the mean 
score was 28.3* and 28.8 for the girls. The median score for the boys 
was 27.6, and 28.8 for the girls, with a difference of 1.2 in favor of 
the girls. The standard deviation for the boys was 7*2, and 6.8 for the 
girls, with a difference of .U in favor of the boys. The standard error 
of the mean for the boys was 1.6 and 1.2 for the girls. The intelligence 
quotient for the beys was 76 and 80 for the girls, with a difference of 
k in favor of the girls. The grade-placement for the boys was 6.2, and 
6.3 for the girls, with a difference of .1 in favor of the girls. The 
percentile rank for the boys was 20 as compared to 30 for the girls, 
with a difference of 10 in favor of the girls. 
Total Group - The data on the Language Component of The California 
Short Form Test of Mental Maturity for the total group of $0 eighth- 
graders indicated a range of scores from a low of 13 to a high of 1&, 
with a mean score of 28.6, a median of 28.3, a standard deviation of 6.9* 
a standard error of the mean of 1.0, and an intelligence quotient of 78. 
1*2 
Approximately 21 or 1*2 percent scored above the mean, 13 or 26 percent 
scored below the mean, and 16 or 32 percent scored within the mean class- 
interval. The mean score of 28,6 indicated a grade-placement of 6*3, 
which was 2.6 years below the norm of expectancy. 
Comparative Data and wt" Ratio.--As indicated in Table 31*, page 1*3» 
the mean score for the boys was 28*3» and for the girls 28.8 to show a 
difference of 0.5 in favor of the girls. The standard deviation for the 
boys was 7.2, and far the girls 6.8 to show a difference of 0.1* in favor 
of the boys. The standard error of the mean for the boys was 1.6, and 
£>r the girls 1.2 to show a difference of 0.1* in favor of the boys. The 
standard error of the difference of the two means was 2.0. 
The wtn for these data was 0.25 which was not significant because 
it was less than 2.58 at the one per cent level of confidence, with 1*8 
degrees of freedom. Therefore the difference on the Language Data between 
the boys and girls was not statistically significant. 
Results on The California Test of Mental Maturity (Non-Language 
Data).—Table 15, page 1*1*, presents the frequency distribution of the 
scores obtained by the two groups of pupils on the nNon-Language Data" 
Component of The California Test of Mental Maturity. 
Beys - The Non-Language Data of The California Test of Mental 
Maturity for the 19 boys indicated a range from a low of 23 to a high of 
36, with a mean score of 30.7, a median score of 31.3, a standard devia¬ 
tion of 1**2, and a standard error of the mean of .97* The intelligence 
quotient was 90, grade-placement 8.2, and percentile rank was 50. 
Approximately 7 or 37 percent of the boys scored above the mean, 6 or 31 
U3 
TABLE lit 
SIGNIFICANT DIFFERENCES ON THE CALTFCRNIA TEST OF MENTAL MATURITY 
(LANGUAGE DATA) BETHEEN THE EIGHTH-ŒîADE BOTS AND GIRIS QF 
THE HANCOCK COUNTY TRAINING SCHOOL, SPARTA, 
GEORGIA, 1960-1961 
Group 
  rr: 










Boys 19 28.3 7.2 1.6 
2.0 0.5 0.25 
Girls 31 28.8 6.8 1.2 
percent scored below the mean, and 6 or 32 percent scored within the 
mean class interval. The mean score of 30*7 indicated a grade-placement 
of 8.2, which was approximately 0*6 years below the norm of expectancy. 
Girls - The Non-Language Data of the California Test of Mental 
Maturity for the 31 girls indicated a range from a low of lit to a high of 
IjO, with a mean score of 29.U, a median score of 31 .U, a standard 
deviation of 7.1, and a standard error of the mean of 1.3* The intelli¬ 
gence quotient for the girls was 90, grade-placement was 7.8, and 
percentile rank was 30. Approximately 15 or U9 percent of the girls 
scored above the mean, 12 or 38 percent scored below the mean and U or 13 
percent scored within the mean class-interval. The mean score of 29.U 
indicated a grade-placement of 7.8, which was approximately 1.0 year 
below the norm of «pectancy. 
Comparative Data - As indicated in Table 15, for the boys the mean 
score was 30.7, and 29.U for the girls, with a difference of 1.3 in favor 
TABLE 15 
DISTRIBUTION OF THE RAW SCORES ON THE CALIFORNIA TEST OF MENTAL 
MATURITY (NGN LANGUAGE DATA) AS OBTAINED BY THE FIFTY 
EIGHTH-GRADE PUPILS OF THE HANCOCK COUNTY 
TRAINING SCHOOL, SPARTA, GBORGIA 
1960-1961 
Boys Girls Total 
Scores “ 
Number Percent Number Percent Number Percent 
38.5—Ul.U 0 1 3.2 1 2 
35.5-38.lt 2 10.5 u 12.9 6 12 
32.5-35.U 5 26.3 6 19.U 11 22 
29.li-32.ii 6 31.6 U 32.9 10 20 
26.5-29.U 3 15.8 U 12.9 7 1U 
23.5-26.lt 1 5.2 7 22.6 8 16 
20.5-23.lt 2 10.5 3 9.6 5 10 
17.5-20.lt 0 0 1 3.2 1 2 
lU.5-17.lt 0 0 0 0.0 0 0 
11.5-lU.U 0 0 1 3.2 1 2 
Total 19 99.9 31 100.0 50 300 
Range 13 26 27 
Mean 30.7 29.U 29.9 
Median 31-3 31.U 31.U 
S.D. U.2 7.1 5.5 
S.E*m .97 1.3 .8 
I.Q. 90 90 90 
G.P. 8.2 7.8 8.0 
Percentile 
Rank 20 30 30 
of the boys. The median score for the boys was 31.3, and 31.U for the 
girls, with a difference of 0.1 in favor of the girls. The standard 
deviation for the boys was U.2, as compared to 7*1 for the girls, with 
a difference of 2.9 in favor of the girls. The standard error of the 
mean for the boys was .97, and 1.3 for the girls, with a difference of 
•6 in favor of the boys. The grade-placement for the boys was 8.2, and 
7.8 for the girls, with a difference of .U in favor of the boys. The 
percentile rank for the boys was 20, and 30 for the girls, with a 
difference of 10 in favor of the girls. 
Total Grotqp - The data on the Non-Language Component of The 
California Short Form Test of Mental Maturity far the total group of 
£0 eighth-grade pupils indicated a range of scores from a low of lU to 
a high of ljO, with a mean score of 29.9, a median of 31.U, a standard 
deviation of 5>.5> and a standard error of the mean of .8. Approximately 
18 or 36 percent of these eighth-graders scored above the mean, 22 or 
UU percent scored below the mean, and 10 or 20 percent scored within the 
mean class-interval. The mean score of 29*9 indicated a grade-placement 
of 8.0 points below the norm of expectancy. 
Congmrative Data and wtw Ratio.—As indicated in Table 16, page U6, 
the mean score for the boys was 30.7, and for the girls 29.U to show a 
difference of 1.30 in favor of the boys. The standard deviation for the 
boys was U.2, and fear the girls 7*1 to show a difference of 2.9 in favor 
of the girls. The standard error of the means for the boys was 0*97 and 
for the girls I.30 to show a difference of 0.33 in favor of tira girls. 
The standard error of the difference of the two means was 1.63. 
The at" for these data was 0.80 which was not significant because 
it was less than 2.5 at the one per cent level of confidence with U8 degrees 
of freedom. Therefore, the difference on the Non-Language data between 
U6 
TABLE 16 
SIGNIFICANT DIFFERENCES ON THE CALIFORNIA TEST (F MENTAL MATURITY 
(NON-LANGUAGE DATA) BETWEEN THE EIGHTH-GRADE BOYS AND GEOS 















Boys 19 30.7 U.2 *97 
1.63 1.30 .80 
Girls 31 29.lt 7*1 1.30 
the boys and girls was not statistically significant* 
Summary of Findings on California Test of Mental Maturity»—A 
summation of the findings derived from the scores on the California Short 
Form Test of Mental Maturity (Junior High School level), 1957 S-Form, as 
obtained by the fifty eighth-graders of the Hancock County Training 
School, Sparta, Georgia, 1960-61, is presented in the Summary Table 17, 
page U7* 
In the area of intelligence levels of these eighth-grade pupils of 
the Hancock County Training School, Sparta, Georgia, it was found that 
the obtained grade-placement indices indicated a marked retardation from 
the norm of expectancy. More specifically, it was found that the eighth- 
graders had reached a mental maturity below the norm of the grade-place¬ 
ment index* 
1. On the total Mental Factors there was a 7*2 and a 7*1 grade- 
placement far the boys and girls, respectively* 
TABLE 17 
SUMMARY OF DATA FROM THE RESULTS ON CALIFORNIA SHORT FORM TEST OF MENTAL MATURITY 
ADMINISTERED TO FIFTY EIGHTH-GRADE PUPILS OF THE HANCOCK COUNTY TRAINING 
SCHOOL, SPARTA, GEORGIA, 1960-1961 
Boys Girls Total 
Components 





Relationship 20.18 20.10 3.20 .73 19.50 19.57 2*. 92 .88 19.80 19.5 1*.65 .66 1.1h .61 
Logical 
Reasoning 1L.10 15.33 3.1*7 .79 13.0 13.70 3.52 .63 13.71* H*.17 3.53 .50 1.1 1.0 
Numerical 
Reasoning 11.30 10.75 3.60 .83 9.63 8.63 2.98 .51* 10.22 10.10 3.32 .1*7 .99 1.71 
Verbal 
Concepts 13.92 13.10 1*.H* .95 16.20 16.00 U.62 .83 11*. 26 H*.50 l*.6l .65 1.26 1.67 
Total 
îfental ï&ctors 59.fr 59.80 8.97 2.06 58.9k 59.92 11.20 2.02 59.90 59.5 10.18 1.1*1* 2.88 .21 
Language 
Factors 28.32 27.63 7.15 1.6U 28.77 28.75 6.80 1.22 28.80 28.25 6.91 .98 2.0 .25 
Non-Language 




Total Mental Factors 7.2 7.1 7.2 
Language Factors 6.2 6.3 6.3 
Non-Language Factors 8.2 7.8 8.0 
U8 
2. On the Language Factors there was a 6*2 and a 6.3 grade, 
placement far the boys and girls, respectively. 
3. On the Non-Language Factors, there was a 8.2 and a 7*8 grade- 
placement far the boys and girls, respectively. 
U. The grade-placement for the 50 boys and girls on the Total 
Mental Factors was 7.2. The grade-placement for the 50 boys 
and girls on the language Factors was 6.3* The grade-place¬ 
ment for the 50 boys and girls on the Non-Language Factors 
was 8.0. 
Indices of Achievement on the Cooperative Science Test 
The data derived from the raw scores obtained on the Cooperative 
Science Test, Part I, by the fifty eighth-grade pupils in the Hancock 
County Training School, Sparta, Georgia, 1960-1961, are presented in 
Tables 18 through 27. 
Results on the Cooperative Science Test, Part I, (Informational 
Background) .—Table 18, page 1*?, presents the frequency distribution 
of the scores on the Informational Background component of the Coopera¬ 
tive Science Test as obtained by the fifty eighth grade beys and girls 
of the Hancock County Training School, Sparta, Georgia, 1960-1961. 
Boys - The data on the "informational background" component for 
the boys indicated a range of scores from a low of 19 to a high of 64, 
with a mean of 43.2, a median of 44, a standard deviation of 10.7, a 
standard error of the mean of 2.4, and percentile rank of 15. Approxi¬ 
mately 10 or 53 percent of the boys scored above the mean, 5 or 26 
percent scored below the mean, while 21 percent scored within the mean 
class-interval. The mean score of 43 «2 indicated a percentile rank of 
15, which was approximately 31 points below the norm of expectancy. 
TABLE 18 
DISTRIBUTION CF THE SGAIED SCORES ON THE COOPERATIVE SCIENCE TEST 
(PART I-INFORMATIONAL BACKGROUND) AS OBTAINED BT THE FIFTY 
EIGHTH-GRADE PUPILS OF THE HANCOCK COUNTY TRAINING 
SCHOOL, SPARTA, GEORGIA, 1960-1961 
Part I - Informational Background 
Scaled 
Scores Boys Girls Total 
Number Percent Number Percent Number Percent 
6U.5-69.U 0 . 1 3.2 1 2.0 
59.5-6U.U 1 5.2 1 3.2 2 U.o 
5U.5-59.U U 21.1 3 9.6 7 1U.0 
U9.5-5U.U 2 10.5 6 19.U 8 16.0 
UU.5-U9.U 3 15.8 5 16.1 8 16.0 
39.5~1U4.U U 21.1 U 12.9 8 16.0 
314.5-39.lt 3 15.8 1 3.2 U 8.0 
29.5-3U.lt 1 5.2 U 12.9 5 10.0 
2U.5-29.lt 0 0 3 9.6 3 6.0 
19.5-2U.lt 0 0 2 6.U 2 U.o 
1U.5-19.U 1 5.2 0 0.0 1 2.0 
























Girls - The data on the ninformational background" component of 
The Cooperative Science Test for the 31 girls indicated a range of 
scores from a low of ll* to a hij£i of 68* with a mean score of 1*2.5* a 
median of 1*5*8* a standard deviation of 13* a standard error of the 
mean of 2.3* and a percentile rank of ll*. Approximately 16 or £2 
percent of the girls scared above the mean, 11 or 35 percent scored 
below the mean* while 1* or 13 percent scored within the mean class» 
interval. The mean score of 1*2.5 indicated a percentile rank of lit* 
which was approximately 32 points below the norm of expectancy. 
Comparative Data » As indicated in Table 18* the mean for the boys 
was 1*3.2, for the girls* 1*2.5» with a difference of 0.7 in favor of the 
boys. The median score for the boys was 1*1*.0* and 1*5*3 for the girls* 
with a difference of 1.8 in favor of the girls. The standard deviation 
for the boys was 10.7* and 13.0 for the girls* with a difference of 2.3 
in favor of the girls. The standard error of the mean for the boys was 
2.U* and 2.3 for the girls* with a difference of 0.1 in favor of the 
girls. The percentile rank for the boys was 15, and ll* for the girls* 
with a difference of 1 in favor of the boys. 
Total Group . The data on the (Informational Background) component 
of The Cooperative Science Test for the total group of 50 eighth-graders 
indicated a range of scores from a low of ll* to a high of 68* with a 
mean score of 42.9* a median of 1*1*.9> a standard deviation of 11.7* and 
a standard error of the mean of 1.65. Approximately 26 or 52 percent of 
these eighth-graders scored above the mean* 16 or 32 percent scored below 
the mean* and 8 or 16 percent scored within the mean class-interval. The 
mean score of 1*2.9 indicated a percentile rank of 11** which was 32 points 
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below the norm of expectancy. 
Comparative Data and "t" Ratio.—As indicated in Table 19, page $2, 
the mean score for the boys was U3.2, and for the girls U2.5 to show a 
difference of 0.7 if favor of the boys. The standard deviation of the 
boys was 10.7, and for the girls 13.0 to show a difference of 0.1 in 
favor of the boys. The standard error of the difference of the tiro means 
was 3*32. 
The ntH for these data was 0.21 which was not significant because 
it was less than 2*58 at the one per cent level of confidence with U8 
degrees of freedom. Therefore, the difference on Part of the Cooperative 
l 
Science Test between the boys and girls was not statiscally significant. 
Results on The Cooperative Science Test, Part H (Terns and Concepts). 
—The data derived from the raw scores on the Terns and Concepts compo¬ 
nent of the Cooperative Science Test as obtained by the fifty eighth-grade 
pupils of the Hancock County Training School, Sparta, Georgia, 1960-1961, 
are presented in Table 20, page 53* 
Boys - The data on “The Terms and Concepts" component of the 
Cooperative Science Test for the 15 boys indicated a range of scores from 
a low of lU to a high of 7U, with a mean score of U6.f>, a median of U7.6, 
a standard deviation of 15>.2, a standard error of the mean of 3*5, and a 
percentile rank of 23. Approximately 8 or U2 percent of the boys scored 
above the mean, 7 or 37 percent scored below the mean, while U or 21 
percent scored within the mean class-interval. The mean score of U6.5 
indicated a percentile rank of 23, which was approximately 27 points below 
the norm of expectancy. 
Girls - The data on the "Terms and Concepts" section of the Coopéra- 
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TABLE 19 
SIGNIFICANT DIFFERENCES ON THE COOPERATIVE SCIENCE TEST 
(INFORMATIONAL BACKGROUND) AS OBTAINED BY THE FIFTY 
EIGHTH-GRADE BOYS AND GIRLS OF THE HANCOCK 
COUNTY TRAINING SCHOOL, SPARTA, GEOtGIA, 
1960-1961 











19 1*3.2 30.7 2.1* 
*■ 3.32 .7 .21 
Girls 31 1*2.5 13.0 2.3 
tive Science Test for the girls indicated a range of scores ft*om a loir 
of 11* to a high of 791 with a mean score of 1*1*.2, a median of 1*5.6, a 
standard deviation of 13*6, a standard error of the lean of 2.5* and a 
percentile rank of 20. Approximately 18 or 58 percent of the girls 
scored above the mean, 8 or 26 percent scored below the mean, while 5 or 
16 percent scored within the mean class-interval. The mean score of 
1*1*.2 indicated a percentile rank of 20, which was approximately 30 points 
below the norm of expectancy. 
Comparative Data - As indicated in Table 20, page $2, the mean 
score for the boys was i*6.J>, and IUi-2 for the girls, with a difference 
of 2,3 in favor of the boys. The median score was 1*7.6 for the boys, 
and 1*5.6 for the girls, with a difference of 2.0 in favor of the beys. 
The standard deviation for the boys was 15*2, and 13,8 for the girls, 
with a difference of 1,1* in favor of the boys. The standard error of 
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TABUS 20 
DISTRIBUTION OF THE SCAIED SCORES ON THE COOPERATIVE SCIENCE TEST 
(TERNS AND CONCEPTS) AS OBTAINED B7 THE FIFT! EIGHTH- 
GRADE PUPILS OF THE HANCOCK COUNT! TRAINING 
SCHOOL, SPARTA, GEORGIA, 1960-1961 
Part II - Terms and Concepts 
Scaled 
Scares Boys Girls Total 
Number Percent Number Percent Number Percent 
7U.5-79.fc 0 0 2 6.5 2 fc.0 
69.5-7fc.fc 2 10.5 1 3.2 3 6.0 
6fc.5-69.fc 0 0 1 3.2 1 2.0 
59.5-6fc.fc 1 5.2 0 0.0 1 2.0 
5fc.5-59.fc 1 5.2 2 6.5 3 6.0 
fc9.5-5fc.fc fc 21.1 fc 12.9 8 16.0 
fcfc.5-fc9.fc fc 21.1 8 25.8 12 2fc.O 
39.5-fcfc.fc 3 15.8 5 16.1 8 16.0 
3fc.5-39.fc 2 10.5 fc 12.9 6 12.0 
29.5-3fc.fc 0 0.0 1 3.2 1 2.0 
2fc.5-29.fc 0 0.0 2 6,5 2 fc.0 
19.5-2fc.fc 0 0.0 0 0.0 0 0.0 
lfc.5-l9.fc 0 0.0 0 0.0 0 0.0 
9.5-lfc.fc 2 10.5 1 3.2 3 6.0 






















the mean for the boys wee 3»S>, and 2.£ for the girls, with a difference 
of 1*0 in favor of the girls. The percentile rank for the beys was 23, 
and 20 for the girls, with a difference of 3 in favor of the boys. 
Total Group - The data on the "Term and Concepts" part of The 
Cooperative Science Test for the total group of £0 eighth-graders 
' iv ... y 4 *> .. -A V' ft . -Tji'îL T ’• ; 
indicated a range of scores from a low of Hi to a high of 79, with a 
mean score of U£.3> a median score of U6.6, a standard deviation of 15*2, 
and a standard error of the mean of 2.2. Approximately 18 or 36 percent 
of these eighth-graders scored above the mean, 20 or UO percent scored 
below the mean, and 12 or 2k percent scored within the mean class- 
interval. The mean score of U£. 9 indicated a percentile rank of 20, 
which was 30 points below the norm of expectancy. 
Comparative Data and "tw Batio.—-As indicated in Table 21, page £5* 
the mean score for the boys was It6.£, and for the gLrls U2.lt to show a 
difference of U.l in favor of the boys. The standard deviation for the 
boys was l£«2, and for the girls 13.8 to show a difference of 1.U in 
favor of the boys. The standard error of the mean for the boys was 3*5 
and for the girls 2.£ to show a difference of 1.0 in favor of the boys. 
The standard error of 1he difference of the two means was U«3« 
The "t" for these data was 0.9£ which was not significant because 
it was less than 2.£8 at the one per cent level of confidence with UB 
degrees of freedom. Therefore, the difference on Fart H of the Coopera¬ 




SIGNIFICANT DIFFERENCES ON THE COOPERATIVE SCIENCE TEST (TERN 
AND CONCEPT) BETWEEN THE EIGHTH-GRADE BOYS AND GIRLS OF 
THE HANCOCK COUNT! TRAINING SCHOOL, 
SPARTA, GEORGIA, 1960-1961 









Boys 19 l*6.f> 15.2 3.5 
1**30 2.3 o.51* 
Girls 31 Uh*2 13.8 2.5 
Results on The Cooperative Science Test,Part III (Comprehension 
and Interpretation).—The data derived from the raw scores on the 
"Comprehension and Interpretation" component of the Cooperative Science 
Test as obtained by the fifty eighth-graders of the Hancock County 
Training School, Sparta, Georgia, 1960-1961, are presented in Table 22, 
page 56. 
Boys - The data on the "Comprehension and interpret at ion" part 
of the Cooperative Science Test for the 19 boys indicated a range of 
scores from a leer of 20 to a high of 68, with a mean score of 37*3» a 
median score of 28*3, a standard deviation of 18*1, and a standard error 
of the mean of U*U, and a percentile rank of 8* Approximately 8 or 1)2 
percent of the boys scored above the mean scare, 30 or 53 percent scored 
below the mean, while 1 or 5 percent scored within the mean class- 
interval. The mean score of 37.3 indicated a percentile rank of 18, 
which was 32 points below the norm of expectancy. 
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TABLE 22 
DISTRIBUTION OP THE SCALED SCORES ON THE COOPERATIVE SCIENCE TEST 
(COMPREHENSION AND INTERPRETATION) AS OBTAINED BY THE FIFTY 
EIGHTH-GRADE PUPILS <F THE HANCOCK COUNTY TRAINING 
SCHOOL, SPARTA, GEORGIA, 1960-1961 
Art HI - Comprehension and Interpretation 
Scaled 
Scores 
Boys Girls Total 
Number ] Percent Number Percent Number Percent 
7U.5-79.U 0 0 1 3.2 1 2 
69.5-7U.lt 0 0 1 3.2 1 2 
6U.5-69.U 2 10.5 2 6.U u 8 
59.5-6u.u 2 10.5 0 0 2 U 
5U.5-59.U 1 5.2 0 0 1 2 
U9.5-5U.U 0 2 6.U 2 u 
UU.5-U9.U 0 1 3.2 1 2 
39.5-UU.U 3 15.8 u 12.9 7 1U 
3U.5-39.U 1 5.2 5 16.1 6 12 
29.5-3U.U 0 3 9.7 3 6 
2U.5-29.U 2 10.5 U 12.9 6 12 
19.5-2U.U 8 U2.0 8 25.8 16 32 
Total 19 99.9 31 99.8 50 100 
Range U8 58 55 
Mean 37.3 37.7 37.5 
Median 28.3 35.0 31.7 
S.D. 18.1 15.5 16.5 
S.E.m U.U 2.8 2.U 
P. Rank 18 18 18 
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Girls - The data on the "Comprehension and Interpretation" part 
of the Cooperative Science Teat for the 31 girls indicated a range of 
scores from a loir of 20 to a high of 78, with a mean score of 37*7» & 
median score of 35*0, a standard deviation of 15*6, a standard error of 
the mean of 2*8, and a percentile rank of 8* Approximately 11 or 35 
percent of the girls scored above the mean, 2U or U9 percent of the girls 
scored below the mean, while 5 or 16 percent scored within the mean 
class-interval* The mean score of 37*7 indicated a percentile rank of 
20, which was approximately 30 points below the norm of expectancy* 
Comparative Data - As indicated in Table 22, Page 56, the mean 
score for the boys was 37*3* and 37*7 for the girls, with a difference 
of *U in favor of the girls. The median score for the boys was 25*5 and 
29*2 for the girls, with a difference of 3*7 in favor of the girls, a 
standard deviation for the boys was 18.1, and 15*6 for the girls, with a 
difference of 2*5 in favor of the boys. The standard error of the mean 
for the boys was U.U, and 2*8 for the girls, with a difference of 1*6 in 
favor of the girls. The percentile rank for the boys was 18, and 20 for 
the girls, a difference of 2 in favor of the girls* 
Total Group - The data on The Comprehension and interpretation 
component of the Cooperative Science Test for the Total Group of 50 
eighth-graders indicated a range of scores from a low of 20 to a high of 
78, with a mean score of 37*5# a median of 31.7, a standard deviation of 
16*5, and a standard error of the mean of 2.U. Approximately 19 or 38 
percent of these eighth-graders scored above the mean, 25 or 50 percent 
scored below the mean, and 6 or 12 percent scored within the mean class- 
interval. The mean score of 37.5 indicated a percentile rank of 18, 
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which was 33 points below the norm of expectancy. 
Comparative Data and "t" Ratio.—As indicated in Table 23, page 59> 
the mean score for the boys was 37.3 and for the girls 37.7 to show a 
difference of 0.1* in favor of the girls. The standard deviation for the 
boys was 18.1 and far the girls 15.5 to show a difference of 2.6 in 
favor of the boys* The standard error of the girls was 2.8 to show a 
difference of 1.6 in favor in favor of the boys. The standard error of 
the difference of the two means was 5*22. 
The Ntn for these data was 0.08 which was not significant because 
it was less than 2.58 at the one percent level of confidence with 1|8 
degrees of freedom. Therefore, the difference on Part HI of the Coopera¬ 
tive Science Test between the boys and girls was not statistically 
significant. 
Summary of Total Scaled-scores on the Three Parts of the Cooperative 
Science Test for the Total Group of Subjects.—The data on the "total 
scaled-score8" on Parts I, H and III, respectively, of the Cooperative 
Science Test as obtained by the fifty eighth-graders of the Hancock 
County Training School, Sparta, Georgia, are presented in Table 2li, 
page 60. 
Part I - The data on the "Informational Background" part of the 
Cooperative Science Test pertinent to the fifty eighth-grade boys and 
girls indicated a range of scores from a low of lU to a high of 68, a 
mean score of U2.9, a median score of 1*1*.9, a standard deviation of 11.7, 
a standard error of the mean of 1.7, and a percentile rank of li*. 
Approximately 52 percent of the pupils scored above the mean, 32 percent 
scored below the mean, while 16 percent scored within the mean class- 
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TABLE 23 
SIGNIFICANT DIFFERENCES ON THE COOP31ATIVE SCIENCE TEST 
(COMPREHENSION AND INTERPRETATION) BETWEEN THE EIGHTH 
GRADE HJPIIS OF THE HANCOCK COUNTY TRAINING SCHOOL 
SPARTA, GEORGIA, 1960-1961 










Boys 19 37*3 18.1 l*.l* 
5.22 0.1* .08 
Girls 31 37.7 15*5 2.8 
interval. 
Comparative Data - The data obtained from the scores of the fifty 
eighth grade pupils when compared with the "Publisher• s Nonas," based 
cm data obtained by the Cooperative Testing Divisbn, 19l*7 and 19U8, 
showed the following: The publisher’s mean score far eighth grade pupils 
an Part I of the Cooperative Science Test was 52.2 - the group mean for 
Part I was 1*2.9. Therefore, the group mean was 9*3 below the "Publisher's 
norm." The "Publisher's standard deviation" was 8.8 - the group standard 
deviation revealed a "spread" of 2.9 - greater than the "spread" of the 
publisher. The percentile rank norm of the publisher far eighth grade 
pupils was 1*6, and the percentile rank far the group was It*, which was 
32 points below the publisher's norm. 
Part II - The data on the "Terms and Concepts" part of the Coopera¬ 
tive Science Test of the fifty eighth grade boys and gLrls indicated a 
TAB IE 21* 
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DISTRIBUTION OF THE PERFORMANCE ON THE COOPERATIVE SCIENCE TEST 
(INFORMATIONAL BACKGROUND, TERMS AND CONCEPTS, COMPREHENSION 
AND INTERPRETATION) AS OBTAINED BY THE FIFTY EIŒTH- 
GRADE PUPILS CF THE HANCOCK COUNTY TRAINING 
SCHOOL, SPARTA, GEORGIA, 1960-1961 
Part I ïatt n Part in 
Informational Terns and Concepts Comprehension and 
Scaled Background Interpretation 
Number Percent Number Percent Number Percent 
7U.5-79.1* 0 0 2 1* 1 2 
69.5-7lt.li 0 0 3 6 1 2 
61*. 5-69.1* 1 2.0 2 1* 5 10 
59.5-61i.li 2 i*.o 0 0 1 2 
5U.5-59.1* 7 u*.o 3 6 1 2 
l*9.5-51*.l* 8 16.0 7 11* 2 1* 
1*1*. 5-1*9.1* 8 16.0 32 21* 1 2 
39.5-1*1*.!* 8 16.0 8 16 8 16 
31*. 5-39.1* 1* 8.0 6 12 5 10 
29.5-31*.!* 5 10.0 1 2 2 1* 
2l*. 5-29.1* 3 6.0 2 1* 6 12 
19.5-2i*.l* 2 l*.o 0 0 17 31* 
1U.5-19.1* 1 2.0 0 0 0 0 































a range of scores from a loir of lU to a high of 79» a mean score of 
US,3» a median score of U6.6, a standard deviation of 15.2, a standard 
error of the mean of 2.2, and a percentile rank of 17* Approximately 
. , ' ; *• : v. y , î : i 
17 or 3k percent scored above the mean, 21 or U2 percent scared below 
the mean, while 12 or 2k percent scared within the mean class-interval* 
Comparative Data - The data obtained from the scores of the fifty 
eighth grade pupils when compared with the "Publisher's Norms" based on 
data by the Cooperative Testing Division, 1957 and 1958» showed the 
following : The publisher's mean score for eighth grade pupils on 
Part II of the Cooperative Science Test was 53*7* The group mean for 
Part H was U5.9. The group mean was 7*8 below the publisher's norm* 
The publisher's standard deviation was II.0. The group's standard 
deviation was 15*2. The standard deviation of the group revealed a 
spread of U.2 greater than the spread of the standard deviation of the 
publisher. The percentile rank of the publisher for eighth grade pupils 
was 50. The percentile rank of the group of eighth grade pupils was 19» 
which was 33 points below the publisher's nom. 
Part IH - The data on the "Comprehension and Interpretation" 
part of The Cooperative Science Test of the fifty eighth grade boys and 
girls indicated a range of scores from a low of 20 to a high of 78» a 
r • , ' 
mean score of 37*5» a median score of 31*8, a standard deviation of 
■ i ^ 1R' 
16.5» a standard error of the mean of 2.3» and a percentile rank of 20* 
Approximately 20 or 1*0 percent scared above the mean» 25 or 50 percent 
scored below the mean and 5 or 10 percent scored within the mean class- 
interval. 
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Comparative Data » The data obtained from the scores of the fifty 
eighth grade pupils when compared with the "Publisher’s Norms" based on 
data obtained by the Cooperative Testing Division, 191*7 and 191*8, showed 
' [ ? :1 if ' :. ; • i* : ' * • 
the following: The Publisher's mean score for eighth grade pupils on 
Part HI of the Cooperative Science Test was 1*9.6. The group mean for 
Part III was 37.5» therefore, the group mean was 12.1 below the 
publisher's norm. The publisher's standard deviation was ll*.l. The 
group's standard deviation was 16.5* The standard deviation of the 
group showed a "spread" of 2.1* greater than that of the publisher's 
norm. The percentile rank nom of the publisher for the eighth grade was 
51. The percentile rank of the group was 20, which was 31 points below 
the publisher's norm.l 
Total Scaled-scores on the Cooperative Science Test.--«Table 25» 
page 63, presents the data on the scaled-scores obtained by the fifty 
eighth graders on the Cooperative Science Test, Hancock County Training 
- School, Sparta, Georgia, 1960-1961. 
Boys - The data from the sum of the three parts of the Cooperative 
Science Test indicate a range of scaled-scores from a low of 12 to a 
high of 61*, with a mean score of 1*3.1, a median score of U3.0, standard 
deviation of 11.1, a standard error of the mean of 2*5» and a percentile 
rank of 15. Approximately 8 or 1*2 percent of the boys scored above the 
mean, 6 or 32 percent scored below the mean, while 5 or 26 percent scored 
scored within the mean class-interval. 
^Cooperative Tests Division of Educational Testing Service, Manual 
of^Directian, Cooperative Science Test, Form X, (Los Angeles, California, 
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TABLE 25 
DISTRIBUTION GF SCALED SCORES OBTAINED FROM THE SUN OF THE RAN SCORES 
ON THE THREE PARTS OF THE COOPERATIVE SCIENCE TEST AS INDICATED 
FCR THE FIFTY EIGHTH-GRADE PUPILS, 19 BOYS AND 31 GIRLS, 
HANCOCK COUNTY SCHOOLS, SPARTA, GEORGIA, 1959-1960 
Boys Girls Total 
SC&XBU 
Scores Number Percent Number Itorcent Number Percent 
6U.5-69.U 0 1 3.2 1 2.0 
59.5-64.4 1 5.2 2 6.4 3 6.0 
54.5-59.4 2 10.5 1 3.2 3 6.0 
49.5-54.4 2 10.5 3 9.6 5 10.0 
44.5-49.4- 3 35.8 4 12.9 7 14.0 
39.5-44.4 5 26.3 7 22.6 12 24.0 
34.5-39.4 3 15.8 4 12.9 7 14.0 
29.5-34.4 1 5.2 5 16.1 6 12.0 
24.5-29.4 1 5.2 2 6.4 3 6.0 
19.5-24.4 0 0 2 6.4 2 4.0 
14.5-19.4 0 0 0 0 0 0 





























99.7 99.7 100.0 
Comparative Data - The data obtained from, the scaled-scores of 
the 19 boys when compared with the "Publisher’s Norms" based on data 
obtained by the Cooperative Testing Division, 19U7 and 19U8, revealed 
the following» The publisher’s total mean for eighth grade pupils was 
50*2» The total mean for the boys was U3.1. The boys’ total mean was 
7.1 below the publisher's norm. The publisher’s total standard devia¬ 
tion for eighth grade pupils was 8.6. The boys ' standard deviation was 
11»1. The standard deviation of the group of boys revealed a "spread” 
of 2.5 greater than the "spread” of the publisher. The total percentile 
rank "norm" of the publisher for eighth grade pupils was U7. The total 
percentile rank for the group was 15, which was 32 points below the 
publisher’s norm. 
Girls - The data from the sum of the three parts of the Coopera¬ 
tive Science Test indicate a range of scaled-scores from a low of 23 to 
a high of 67» with a mean score of Ul.7, a median score of Ul*3> a 
standard deviation of 10.2, a standard error of the mean of 1.6, and 
percentile rank of 13. Approximately 11 or 3b percent of the girls 
scored above the mean; 13 or 1*1 percent scored below the mean, while 23 
percent scored within the mean class interval. 
Comparative Data - The data obtained from the scaled-scores of the 
31 girls when compared with the publisher's norms based on data obtained 
by the Cooperative Testing Division, 19U7 and 19U8, reveal that the 
publisher’s total mean for eighth grade pupils was 50.2. The total mean 
for the eighth grade girls was ltl.7* The girls' total mean was 8.5 
below the publisher's norm. The publisher's standard deviation norm for 
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the eighth grade was 8.6. The girls1 total standard deviation was 10.2, 
which Indicate a "spread" of 1.6 greater than that of the publisher. 
The total percentile rank of the publisher was U7- The total percentile 
rank of the girls was 13, which is 3U points below the norm of the 
publisher. 
Comparative Data and "t" Ratio .--As indicated in Table 26, page 
66, the mean score fcr the boys was U3*lj and for the girls ljl.7, to show 
a difference of 1.U in favor of the boys. The standard deviation for the 
boys was 11.1, and for the girls 10.2 to show a difference of 0.9 in 
favor of the boys* The standard error of the mean for the boys was 2.5, 
and for the girls 1.8 to show a difference of 0.7 in favor of the boys. 
The standard error of the difference of the two means was 3*08. 
The "t" for these data was 0.05 which was not significant because 
it was less than 2 .£8 at the one per cent level of confidence with 1(8 
degrees of freedom. Therefore, the difference on the sum of the Parts: 
I, H, and III of the boys aid girls on the Cooperative Science Test was 
not statistically significant. 
Summary of Scaled-scares (Indices) on the Cooperative Science 
Test.—The summation of the findings on the scaled-scores on the 
Cooperative Science Test, Form X, as obtained by the fifty eighth-grade 
pupils of the Hancock County Training School, Sparta, Georgia, 1959-1960, 
is presented in Table 27, page 67. 
1. On Part I, (informational Background), the mean score of the 
total group of 50 eighth-grade boys and girls was U2.9, the median score 
was 1|1*.9, the standard deviation was 11.7, the standard error of the 
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TABLE 26 
SIGNIFICANT DIFFERENCES ON THE COOPERATIVE SCIENCE TEST 
(PARTS I, n, AND III), BETWEEN THE FIFTY EIGHTH- 
GRADE BOTS AND GIRLS OF THE HANCOCK COUNT! 














Boys 19 1*3.1 11.1 2.5 
3.08 1.1* .05 
Girls 31 1*1.7 10.2 1.8 
means was 1.65, with a percentile rank of lU, which was 32 points below 
the norm of expectancy. 
2. m Part II, (Terms and Concepts), the mean score for the total 
group of 50 eighth grade boys and girls was U5*3* the median score was 
U6.6, the standard deviation was 15*2, the standard error of the mean was 
2.2, with a percentile rank of 17, which was 30 points below the norm of 
expectancy. 
3. In Part III, (Comprehension and interpretation), the mean score 
for the total group of 50 eighth-grade boys and girls was 37*5» the 
median score was 31.8, the standard deviation was 16.5» the standard 
error of the mean was 2.U, with a percentile rank of 20, which was 32 
points below the norm of expectancy. 
1*. The total performance of the 50 eighth-grade boys and girls 
derived from the stun of Parts I, H, and HI of The Cooperative Science 
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TABLE 27 
SUMMARY (F BATA DERIVED FRCM THE THREE PARTS OF THE COOPERATIVE 
SCIENCE TEST ADMINISTERED TO FIFTY EIGHTH-GRADE PUPHS 
OF THE HANCOCK COUNTY TRAINING SCHOOL, 
SPARTA, GEORGIA 




Background 1*2.9 i|l*.9 11.7 1.65 11* 
II. Terms and Concepts 1*5.3 1*6.6 15.2 2.2 17 
III. Comprehension and 
Interpretation 37.5 31.8 16.5 2.1* 20 
Total 1*2.9 1*1.1 31.6 1.5 15 
Test revealed a mean score of 1*2.9, a median score of 1*1.1, a standard 
deviation of 11.6, a standard error of means of 1*5» and a percentile 
rank of 15, which was 32 points below the norm of expectancy. 
Indices of Achievement on the Sequential Test 
Of Educational Progress 
The data derived from the rear scores on the Sequential Test of 
Educational Progress (Science) as obtained by the fifty eighth-grade 
boys and girls of the Hancock County Training School, Sparta, Georgia, 
1960-1961, are presented in Tables 28 through 30. 
Results on the Sequential Test of Educational Progress (Scienc^.— 
The data on the component of science of the Sequential Test of Educational 
Progress obtained from the raw scores of the fifty eighth-graders of the 
Hancock County Training School, Sparta, Georgia, 1960-1961, are presented 
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In Table 28, page 69* 
Boys - The data on the Sequential Test of Educational Progress, 
"Science," for the 19 boys Indicated a range of scores from a loir of 
2U8 to a high of 292, with a mean score of 268.6, a median of 266.0, a 
standard deviation of 10.8, a standard error of the mean of 2.5, and a 
mid-percentile rank of 1*3. Approximately 8 or U2 percent scored below 
the mean, and 15 percent of them scored within the mean class-interval. 
The mean score of 268.6 indicated a percentile rank of 1*3, which was 17 
points below the norm of expectancy. 
Girls - The data on the Sequential Test of Educational Progress, 
"Science," for the 31 girls indicated a range of scores from a low of 
21*8 to a high of 290, with a mean score of 266.2, a median of 26?.3, a 
standard deviation of 9.9, a standard error of the mean of 1.8, and a 
percentile rank of 36. Approximately 9 or 29 percent of the girls scored 
above the mean, 15 or U8 percent scored below the mean and 7 or 23 
percent scored within the mean class-interval. The mean score of 266.2 
indicated a mid-percentile rank of 1*0, which was 20 points below the 
norm of expectancy. 
Comparative Data - As indicated in Table 28, page 69, for the boys, 
the mean score was 268.6, for the girls it was 266.2, a difference of 
2.h in favor of the beys. The median score for the boys was 266.0, and 
267.3 far the girls, with a difference of 1.3 in favor of the girls. 
•» « 
The standard deviation for the boys was 10.8, and 9.9 for the girls, 
with a difference of .9 in favor of the boys. The standard error of the 
mean for the boys was 2.5, and 1.8 for the girls, with a difference <af 
.7 in favor of the girls. A percentile rank for the boys, U3, and 36 
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TABLE 28 
PERFORMANCE ON THE SEQUENTIAL TEST OF EDUCATIONAL PROGRESS, (SCIENCE) 
AS MANIFESTED BY FIFTY EIGHTH-GRADE FUPIIS ENROLLED IN THE 
HANCOCK COUNTY TRAINING SCHOOL, SPARTA, GEORGIA 
1960-1961 
P nnvawfjM^ 
Boys Girls Total 
Scores NUMBER PERCENT NUMBER PERCENT NUMBER PERCENT 
289.5-29U.U 1 5.2 1 3.2 2 U.o 
28U.5-289.lt 1 5.2 1 3.2 2 U.o 
279.5-28U.U 1 5.2 1 3.2 2 U.o 
27U.5-279.U 2 10.5 3 9.7 5 30.0 
269.5-27U.U 3 15.8 3 9.7 6 12.0 
26U.5-269.U 3 15.8 7 22.6 10 20.0 
259.5-26U.U 5 26.3 8 25.8 13 26.0 
25U.5-259.U 2 io.5 U 12.9 6 12.0 
2U9.5-25U.U 0 0 2 6.5 2 U.o 
2UU.5-2U9.U 1 5.2 1 3.2 2 U.o 
Total 19 300.0 31 100.0 50 300.0 
Range uu UU UU 
Mean 268.6 266.2 267.U 
Median 266.0 267.3 266.65 
S.D. 10.8 9.9 30.3 
S.E.m 2.5 1.8 1.5 
P. Rank U3 UO 39 
for the girls, irith a difference of 7 points in favor of the boys. 
Total Group - The data on the Sequential Test of Educational 
Progress, «Science," for the total group of 50 eighth-graders indicated 
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a range of scores from a low of 21$ to a high of 292, with a mean score 
of 267.U, a median score of 266.7, a standard deviation of 10.3, and a 
standard error of the mean of 1*5. Approximately, 17 or 3U percent 
scored below the mean, and 10 or 20 percent scored within the mean class- 
interval. The mean score of 267 .U indicated a mid-percent ile rank of 
*7 ; ,* - ;. . I ; . 'I ' I : I *• | A r ■ I ‘ ' ' ; v ’ 
39, which was 21 points below the norm of expectancy. 
Comparative Data and "t" Ratio.—As indicated in Table 29, page 71, 
the mean score far the beys was 268.6 and for the girls 266.2 to show a 
difference of 2.U in favor of the boys. The standard deviation for the 
boys was 10.8, and for the girls 9.9 to show a difference of 0.9 in 
favor of the boys. The standard error of the mean for the boys was 2.5, 
and for the girls 1.8 to show a difference of 0.7 in favor of the boys, 
the standard error of the difference of the two means was 3*08. 
The "t" for these data was 0.78 which was not significant because 
it was less than 2.58 at the one per cent level of confidence with U8 
degrees of freedom. Therefore, the difference on the Sequential Tests of 
Educational Progress, "Science," between the beys and girls was not 
statistically significant. 
Summary of Findings on Sequential Test of Educational Progress.— 
A summation of the findings derived from the raw scores on the Sequential 
Test of Educational Progress, "Science," Form 3-A, as obtained by the 
fifty eighth-grade pupils of the Hancock County Training School, Sparta, 
Qeorgia, 1960-1961, is presented in the Summary Table 30, page 72. 
m the area of achievement in science, for these eighth-grade 
pupils enrolled in the Hancock County Training School, it was found that 
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TABLE 29 
SIGNIFICANT DIFFERENCES ON THE SEQUENTIAL TESTS OF EDUCATIONAL 
PROGRESS, (SCIENCE) BETWEEN THE EIGHTH-GRADE BOYS 
AND GIRLS OF THE HANCOCK COUNTY TRAINING 
SCHOOL, SPARTA, GEORGIA, 1960-1961 










Boys 19 268.6 10*8 2.5 
3.08 2.1i .78 
Girls 31 266*2 9.9 1.8 
the obtained mid-percentile rank of the 50 pupils, 19 boys and 31 girls 
indicated a retardation from the "norm" of expectancy. There was a 
mid-percentile rank of U3 and I4O for the boys and girls respectively* 
The percentile rank for the total group was Ul, which was 20 points below 
the "norm" of expectancy* 
Resume of the Findings 
Organization,—All of the quantitative measures basic to the 
analysis and interpretation of the data presented through Chapter H of 
the thesis proper, are sunsnarized in Table 31* pages 73 and 73* with the 
specific contents of the table as indicated belows 
1* The boys and the girls have been grouped respectively far data 
on: 
(a) California Mental Maturity Test 
(b) Cooperative Science Test 
(c) Sequential Test of Educational Progress, "Science" 
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TABLE 30 
SUMMARY OF DATA DERIVED FROM THE SEQUENTIAL TEST OF EDUCATIONAL 
PROGRESS (SCIENCE) ADMINISTERED TO THE FIFTY EIGHTS- 
GRADE PUPILS OF THE HANCOCK COUNTY TRAINING 




Mean» Median» S.D.* S«Ef «ntft Rank "t" 
Boys 268.6 266.0 10.8 2.5 U3 
.78 
Girls 266.2 267.3 9.9 1.80 UO 
Total 267.il 266.65 10.3 1.5 
*In Converted Scores 
Interpretative summaries of the quantitative data is consolidated 
in Table 3I, which were derived from the tables of the analysis and 
comparison of the basic data, will be presented in the immediate section 
to follow. 
The interpretative summaries of the findings of t his research are 
here reported under four captions: (a) data on chronological age as 
found in Table 11, (b) data on the California Mental Maturity Test as 
found in Tables 2 through 17, (c) data on the Cooperative Science Test 
as found in Tables 18 through 27 and (d) data on the Sequential Tests of 
Educational progress, "Science," as found in Tables 28 through 30* 
Interpretative Summary of the Chronological Ages of the Boys and 
Girls.--The data on the chronological age as presented in Table 31 may 
be summarized as follows: 
TABUS 31 
SUMMARY OF DATA DERIVED PROM THE RESULTS ON THREE TESTS ADMINISTERED 
TO THE 19 BOTS AND 31 GIRIS OF HANCOCK COUNTY TRAINING SCHOOL 
SPARTA, GEORGIA 
Boys 
Mean Median S. D. S. E.m G. P. ÿbile 
Ages of Pupils 15.1 15.2 1.3 0.26 
California Test of Mental Maturity 
Spatial Relationships 20.2 20.1 
Logical Reasoning ll*.l 15.3 
Numerical Reasoning 11.3 10.8 
Verbal Concepts lli.l 13.1 
Total Mental Factors 59.5 59.8 
Language Factors 28.3 27.6 
Non-Language Factors 30.7 31.3 
Informational 
Background 1*3.2 1*1*. o 
Terms and Concepts 
Comprehension and 
1*6.5 1*7.6 
Interpretation 37.3 28.3 
Total (Parts I, II, III) U3.1 1*3.0 




3.2 0.73 20 
3.5 0.79 20 
3.6 0.83 30 
l*.l 0.95 5 
8.97 2.06 7.2 
7.2 1.61* 6.2 5 
1*.2 0.97 8.2 20 
Cooperative Science Test 
10.7 2.1* 15 
15.2’ 3.5 23 
18.1 l*.l* 18 
11.1 2.5 15 
10.8 2.5 1*3 
TABLE 31-Continued 
-* * 1 Girls 
1 ■ II 
S. E. of 
Diff. of 
Mi-Mg «t" Mean Median S. D. S. E.m G. P. Jgtile 
33iff. of 
Mean 
1U.7 Ht.3 0.96 0.17 0.6 0.31 1.93 
California Test of Mental Maturity 
19.5 19.6 ll.92 0.88 30 0.7 l.Ui 0.61 
13.0 13.7 3.52 0.63 20 1.1 1.10 1.0 
9.6 8.6 2.98 0.5U 20 1.7 0.99 1.71 
16.2 16.0 1I.62 0.83 10 2.1 1.26 1.67 
58.9 59.9 11.20 2.02 7.1 0.6 2.88 0.21 
28.8 28.75 6.80 1.22 6.3 10 0.5 2.00 0.25 
29. h 31.li 7.06 1.27 7.8 30 1.3 1.63 0.80 
Cooperative Science Test 
1|2.5 Ii5.8 13.0 2.3 Hi 0.7 3.32 0.21 
là. 2 U5.6 13.8 2.5 20 2.3 U.30 0.51i 
37.7 35*0 15.5 2.8 18 o.U 5.22 0.08 
111. 7 W..3 10.2 1.8 13 1.1| 3.08 0.05 
266.2 267.3 9.9 1.8 UO 2.U 3.08 0.78 
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1* Significant differences were not found between the 
chronological ages of the boys and girls# 
2# The mean age of the b oys was 15 years and 1 month, for 
the girls III years and 7 months, a difference of 6 
months in favor of the boys. The Mt" index was found 
to be 1.93* 
Interpretative Summary of the Mental Maturity Test.—-The data on 
the Mental Maturity Test as presented in Table 1, may be sunmarized 
as follows: 
1. Significant differences were not found between the boys 
and girls. 
2. The mean grade placement on the total mental factors far the 
boys was 7,2 and for the girls 7*1, a difference of 0.1 in 
favor of the bays which was not significant. The "t" index 
was found to be 0.21. 
3. The mean grade placement on the language data far the bays 
was 6.2 and far the girls 6.3, a difference of 0.1 in favor 
of the girls. The ntM was .25, which was not significant. 
U* The mean grade placement on the non-language data for the 
bays was 8.2 and for the girls 7.8, a difference of O.U in 
favor of the boys which was not significant. The Mt" was 
found to be 0.80. 
5* Both groups, boys and girls, fell below the intelligence 
grade placement norm as specified in the Table Manual of 
Direction for Total Maturity.^ 
Interpretative Summary of the Cooperative Science Test.—The data 
on the Cooperative Science Test as presented in Table 31, pages 73 and 
7k may be summarized as follows: 
^Elizabeth T. Sullivan, Willis M. Clark, Ernest W. Tiegs, Manual, 
Short Form Test of Mental Maturity, Junior High Level (Los Angeles, 
California, 1957). 
1. The difference between the percentile ranks of the beys and 
girls on part I (Informational Background) of the Coopera¬ 
tive Science Test was not significant. The percentile rank 
for the boys was l£, and for the girls, ll^ a difference of 
3, in favor of the boys. The MtM was 0.21. 
2. The difference between the percentile ranks of the boys and 
girls on Part II (Terms and Concepts) of the Cooperative 
Science Test was not significant. The percentile rank for 
the boys and girls was 23 and 20, respectively, a difference 
of 3 in favor of the boys. The "t" was 0.9ï>. 
3* The difference between the percentile ranks of the boys and 
girls on Part III (Comprehension and Interpretation) of the 
Cooperative Science Test was significant. The percentile 
rank for the boys was 18 and far the girls 18. A difference 
of 0. The "t« was found to be 0.08. 
U. The difference between the percentile ranks of the boys and 
girls on total (Parts I, II, and III) of the Cooperative 
Science Test was not significant. The percentile rank for 
the boys was 15, for the girls 13, a difference of 2 in 
favor of the boys. The "t" was 0.0f>. 
*>• The percentile ranks of both, boys and girls, show notice¬ 
able retardation in science achievement. The group norm 
was far below the publisher's norm as specified in the Table 
Manual of Direction for the Cooperative Science Tests.l 
Interpretative Summary of the Sequential Test of Educational 
Progress "Science".—The data on the Sequential Test of Educational 
Progress, "Science" was presented in Table 31, pages 73 and 7k and may 
be summarized as follows: 
1. The difference between the percentile ranks of the boys and 
girls on the Sequential Tests of Educational Progress, 
"Science" was not significant. The percentile rank for the 
boys was 1*3 and for the girls 1*0, a difference of 3 in favor 
of the boys. The "t" index was 0.78. 
^Cooperative Tests Division of Educational Testing Service, Manual 
of Direction, Cooperative Science Test, Form X, (Los Angeles, California, 
T%I)V  
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2• The percentile rank of the group of boys and girls was 
below the publisher's norm as specified in the Table Manual 
for Interpreting Scores, «Science," Sequential Tests of 
Educational Progress*^ 
^Cooperative Test Division of Educational Testing Service, Manual 
for interpreting Scores, Sequential Test of Educational Progress, 
"Science," Form 3-A, (Los Angeles, California, 1957)* 
CHAPTER IEC 
SUMMARY AND CONCLUSIONS 
Recapitulation of the Research-Design 
Rationale.---The complexity of modern society and the new discoveries 
in science hare introduced new problems that will hare an inpact on our 
way of living, and even our school curriculum. Education is concerned 
with discipling individuals in methods of thinking! the ability to work 
with others; and acquiring skills essential to earning a living. It is 
necessary for every member of a democratic society to be concerned about 
the changes taking place within that society because of the advances of 
science and technology. Science and invention have made it necessary for 
curriculum changes corresponding to social changes which their advances 
have provoked. 
The curriculum of the school should include a specific course in 
elementary science as an orientation to this specific facet of the 
cultural heritage. There should be continuity of the science program 
from the first grade through the eighth grade. Emphasis should be placed 
upon the pupil*a observation of, interest in, aid experience with the 
plants, animals, soil, rocks, and the phenomena of nature in their 
environment. 
The home and school environment serve as a laboratory far pupil's 
experiences. Children want to know about the things they see. They 
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want to know what things are, what things are made of, and how things 
are made. It is the responsibility of elementary teachers to guide 
children in their investigative behaviors. Proper guidance by 
experienced teachers will promote growth in understanding of science 
principles; the ability to develop concepts, and interest in science 
on the part of young people* 
The Science Curriculum Improvement Committee far the Georgia Public 
Schools made this statement: 
When children enter school they are characterized by 
searching, questioning, and investigative behaviors* They 
tend to react to all aspects of their environment and seek 
to plan and carry out their own activities* These are 
also the characteristic behaviors of the scientist and 
should be encouraged throughout the school experience* 
Children must be given opportunities for the full develop¬ 
ment of these characteristics. 
From kindergarten through the eighth grade, the 
science program should be organized around integrative 
themes to include all of general science. Science at the 
high school level should be organized to meet the general 
as well as the specific needs of the learners in the mare 
advanced and specialized fields *1 
The elementary science program should develop in children the 
fundamental skills in reading and interpreting scientific data, problem¬ 
solving skills, and the ability to suggest and appraise hypotheses* 
When children reach the eighth grade level they should understand the 
relationship between cause and effect* Superstition is deeply rooted 
in the minds of many children. As strange as it may seem, there are 
those who believe that diseases cannot be controlled by scientific 
medicine* This belief may jeopardize the health of an entire school 
^Science Curriculum Committee, Department of Education, Atlanta, 
Georgia. Science For Georgia Schools, Volume H (1958)* 
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community. Elementary science teaching from the first grade through the 
eighth grade will develop an Tinderstanding of, as well as an apprecia¬ 
tion of, the contributions of scientists to the mere abundant life of 
our society* 
The writer has observed the learning experiences, particularly in 
science, of the pupils enrolled in the schools of Hancock County, Sparta, 
Georgia, and has observed that the program in science education left 
much to be desired in providing school children with the proper orienta¬ 
tion to the science disciplines and the attitudes towards an appreciation 
thereof* 
Evolution of the Problem*--For a number of year, the Hancock County 
Schools have encouraged group meetings for the purpose of improving the 
science program* Observation of pupils in the science confirms the fact 
that achievement in science is not parallel to, nor identical to, the 
needs of the pupils of Hancock County Schools* The superintendent and 
the Hancock County Board of Education became so concerned about the 
problem of the inadequacy in science instruction that they appointed a 
curriculum committee to meet the challenge of the need* The purpose of 
the committee was to organize a science program around the environmental 
needs and interest of the pupils in the Hancock County Schools* 
Contributions to Educational Knowledge and Practice.—It is believed 
that the data collected and interpreted through this research will have 
the following possible contribution to education: 
1* To create an awareness of the need of science training and 
the contributing factors influencing it* 
2. To reveal the areas of difficulties in science achievement 
encountered by the pupils studied* 
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3. To contribute to inproving the science program of the 
school through providing a factual basis of modification* 
U* To provide information that will aid teachers in making 
lesson plans for science teaching* 
Statement of the Problem.—-The problem involved in this study was 
to determine the "indices" of central tendency, variability and grade* 
placement, together with the differences, If any, in the chronological 
ages, intelligence, and achievement in science between boys and girls 
in the eighth grade of the Hancock County Training School, Sparta, 
Georgia, 1960-1961* 
Limitation of the Study,—This study was limited to fifty eighth- 
grade pupils enrolled at Hancock Training School of Hancock County, 
Georgia. It was also limited to the intelligence and the achievement 
in sciences of the subjects tested* It was not concerned with the 
causative factors basic to learning difficulties in science* 
Purpose of the Study.—The overall purpose of this study was to 
determine the "indices" of chronological age, central tendency, varia¬ 
bility, and the grade-placement, together with whatever significant 
differences, if any, in the intelligence and achievement in science 
between the boys and girls in the eighth-grade of the Hancock County 
Training School, Sparta, Georgia, 1960-1961* 
More specifically, the purpose of this study was the comparison 
of the performance of these eighth-grade boys and girls to determine: 
1* The measures of central tendency and variability in the 
levels of chronological age for the group of boys and 
girls, respectively. 
2* The measures of central tendency and variability in the 
levels of scholastic achievement in science as indicated 
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"by the Cooperative Science Achievement Test for the boys 
and girls, respectively. 
3. The measures of central tendency and variability in the 
levels of intelligence as indicated on the California 
Short Form Test of Mental Maturity for the boys and girls, 
respectively. 
U. The measures of central tendency and variability in the 
levels of scholastic achievement in science as indicated 
by the Sequential Test of Educational Progress for the 
boys and girls, respectively. 
î>. The significant difference, if any, in the chronological 
ages between the boys and girls, respectively. 
6. The significant difference, if any, in the intelligence 
between the boys and girls, respectively. 
7. The significant difference, if any, in the levels of achieve¬ 
ment in science on the Cooperative Science Achievement Test 
for the boys and girls, respectively. 
8. The significant difference, if any, in the levels of achieve¬ 
ment in science on the Sequential Test of Educational 
Progress for the boys and girls, respectively. 
9. The exbent to vfaich the calculated mean of achievement in 
science of these eighth grade boys and girls approximated 
the "Norms" as indicated on the two achievement tests used. 
10. To formulate whatever significant implications, if any, for 
educational theory and practice as may be derived from the 
analysis and interpretation of the data on the performance 
of these eighth graders in the Hancock County Training School, 
Sparta, Georgia, 1960-1961. 
Definition of Terms.—There are certain terms that were used in 
this study that must be defined for the purpose of clarity and precise¬ 
ness of understanding, namely: 
1. "Intelligence, " refers to the level of mental maturity as 
measured by the California Short Form Test of Mental 
Maturity. ! 
•4s. T. Sullivan, W. Clark, and E. W. Tiegs, Manual of Direction, 
California Test of Mental Maturity (Los Angeles, California, Ï^Ÿ). 
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2. "Achievement,* refers to the level of accomplishment by 
the group as measured by the Cooperative Science Test.1 
3. "Informational Background," refers to past experiences, 
knowledge and training that will help explain sene late 
condition or event as measured by the Cooperative Science 
Test.2 
U. "Science Terms," refers to a word or expression having 
precisely definite meaning pertaining to a fact of 
scientific behavior. 
5* "Science Concept," refers to a mental image of a specimen 
formed by a generalization describing a constant mode of 
behavior. 
Locale and Research Design of the Study.--The significant aspects 
of the Locale and Research-Design of this research are indicated belcar. 
1. Locale: The setting for this study was Hancock County, 
Georgia. Hancock County is located in the Northeast section 
of the State of Georgia. Sparta is the county seat. Hancock 
County has a population of 11,052 census. The breakdown of 
the population according to race showed 7U.6 percent Negro 
and 25.il percent white. There were, in 1957, twelve Negro 
schools with a total enrollment of approximately 2700 pupils. 
Neither of these Negro schools were accredited. Since con¬ 
solidation went into effect, January, I960, there are four 
Negro schools in Hancock County. The subjects used in this 
study are now enrolled in the Hancock County Training School, 
the new Negro elementary and high school. The Hancock County 
Training School has an enrollment of 11*80 pupils and 1*8 
teachers. Ib is located in Sparta, the county seat. 
2. Period of Study: This study was conducted during the school 
year of 1960-1961 at the Hancock County Training School, 
Sparta, Georgia. 
3* Method of Research: The Descriptive-Survey Method of 
research, employing the specific techniques of testing and 
statistical analysis, was used to gather the necessary data 
for this study. 
1The Cooperative Tests Division of Educational Testing Service, 
Manual of Direction, Cooperative Tests, (Los Angeles, California, 1957). 
2The Cooperative Tests Division of Educational Testing Service, 
Manual for Interpreting Scores, Sequential Tests of Educational Progress 
Form 3A, (tos Angeles, California). 
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lu Description of Subjects: The subjects involved in this 
study were $0 eighth-grade pupils; nineteen boys and thirty- 
one girls. The ages of these pupils ranged from twelve to 
seventeen years* 
1. ... 
J>. Description of Instruments: The instruments used in this 
study to measure the abilities and achievement of the 
selected eighth-graders in science were: (1) The California 
Short Form Test of Mental Maturity, (2) The Cooperative 
Science Test, Form X, and (3) The Sequential Test of Educa¬ 
tional Progress, "Science," (Form 3A). 
6. Criterion of Reliability: The "criterion of reliability" 
for the significance of the difference was established as 
Fisher's "t" of 2*58 at the .01 level of confidence, with 
U8 degrees of freedom, together with the test "Norms" as 
the degree of expectancy. 
7* Operational Steps: The procedural steps followed in the 
conduct of this research were as follows: 
(a) The literature pertinent to this research was received, 
summarized and presented in the finished thesis copy. 
(b) The permission to conduct this study was secured from 
the proper school officials. 
(c) The orientation of -the subjects to the nature and purpose 
of the research and the performance of standardized test 
preceded the administering of the instruments. * 
(d) The three tests were administered in the following 
order: (1) The Mental Maturity Tests, (2) The' Coopera¬ 
tive Science Test, (3) The Sequential Tests of Educational 
Progress, "Science." The writer served as the examiner 
and a high school faculty member as the Proctor far all 
the tests. The tests were hand-scored and interpreted 
according to the manuals of each specific test. 
(e) The test SCOTS s were assembled in appropriate tables; and 
statistically treated with reference to: mean, median, 
standard deviation, standard error of the mean, standard 
error of the difference between the two means, grade- 
placement and percentile index, Fisher's "t." 
(f) The formulation of findings, conclusions, implications 
and recommendations for inclusion in final thesis copy. 
Summary of Belated Literature 
The summation of the findings of the literature in this area of 
research has been organized under six captions: (1) Science Interest of 
Little Children, (2) Objectives of Science Teaching, (3) Methods of 
Teaching Science, (li) Science Achievement, (5) Theories of Intelligence, 
and (6) Relationship Between Intelligence and Achievement* 
Science Interest of Little Children.—A summary of the related 
literature in the area of Science Interest of Little Children that is 
pertinent to this research is presented below: 
1* Garrison states that the field of science holds much that 
is of definite interest and value to little children* 
2. Ragan believes that the science program should be organized 
around the environmental interest and needs of children* 
3* Craig believes that parents and teachers should accept a 
dynamic psychology for understanding children* 
The Objectives of Science Teaching»—A sumaary of the related 
literature in the area of the objectives of Science Teaching that is 
pertinent to this research is presented below: 
1. The National Society for the Study of Education, in the 
Forty-Sixth Yearbook states that the basic objective of 
science teaching is to enable pupils to develop functional 
information about National Phenomena* 
2* Croxton believes that the aim of science teaching is to 
enable individuals to meet the problems of existence with 
the available scientific knowledge and requisite skills* 
Methods of Teaching Science*—The summary of the related literature 
in the area of Methods of Teaching Science that is pertinent to this 
research is presented below: 
1* The National Society for the Study of Education in the 
Thirty-First Yearbook painted out that integration of 
science with other subjects has been failing. Science 
should be taught as a separate course* 
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2* Burnett further points out that science facts and principles 
should be assimilated into functional relation with pupils 
daily living* 
3* Dewey believes that the teaching of science should be related 
to social needs* 
U. Richardson pointed out that the teaching of science should 
develop in pupils understanding that will contribute 
positively to their physical and mental health and recrea¬ 
tional interest* 
Science Achievement*—A summary of the literature in the area of 
science achievement that is pertinent to this research is presented 
below: 
1* Skinner gives two outstanding language difficulties in 
science achievement* 
(a) Many pupils who enter high school have never developed 
reading skills* 
(b) Pupils, not only, do not secure training in the 
elementary grades which leads to effective reading in 
and studying of science, but much of their training is 
of a directly opposite sort* 
2* Macomber implies that pupils' difficulties in achievement in 
science, in part, results from poorly trained teachers. 
3* Blaugh and Huggett state that difficulties in developing 
science principles and concepts are found in some areas of 
learning. 
Theories of Date lligence «—A summary of the literature in the 
area of intelligence that is pertinent to this study is presented below: 
1* Cruze believes that intelligence is the ability to adjust 
adequately to new and different situations. 
2* Anderson defined intelligence as the total ability of a person 
to respond to his environment* 
3* Kelley believes that the following factors are basic to 
intelligence: verbal ability, number ability, ability to 
deal with spatial relationships, motor ability, musical 
talent, social intelligence, mechanical ability, interest 
and physical strength* 
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U* Goodard defined intelligence as the general capacity of an 
individual consciously to adjust his thinking to new 
requirements. 
The Relationship Between Intelligence and Achievement. — A summary 
of the literature in the area of the relationship between intelligence 
and achievement that is pertinent to this research is presented below: 
1. Jacobson, Reavis and Logsdon believe that there are several 
factors that condition achievement of students. One of the 
most important factors is intelligence. 
2. Skinner states his views concerning the relationship between 
intelligence and achievement, by saying that various explana¬ 
tions have been advanced empirically by the fact that dull 
pupils achieve mare in relation to their intelligence than 
bright pupils. One cause offered is the lack of motivation 
of superior pupils in the conventional organization in which 
variation in achievement and intelligence is the rule. 
Resume of the Findings 
Organization.—The summary of basic findings of this study of the 
achievement in science of the fifty pupils, nineteen boys and thirty-one 
girls of the Hancock County Training School, Sparta, Georgia is presented 
below under the appropriate data captions as follows: Age Level of the 
Nineteen Boys and Thirty-one Girls of the Hancock County Training School; 
Intelligence Level of the Nineteen Boys and Thirty-one Girls of the 
Hancock County Training School, and Science Achievement Level of the 
Nineteen Boys and Thirty-one Girls of the Hancock County Training School. 
Age Level of the Nineteen Boys and Thirty-one 
Girls of the Hancock County Training 
School, Sparta, Georgia, 1960-1961 
Chronological Ages 
(Tables 1 and 2) 
With reference to the chronological ages the following measures 
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were obtained for the boysj a mean score of 1$ years and 1 month, a 
median score of 1$ years and 2 months, a standard deviation of 1.3» a 
standard error of the mean of 0.26, and for the girls a mean scare of 
1U years and 7 months, a median score of 1U years and 3 months, a 
standard deviation of 0.96 and a standard error of the mean of 0.17» 
The two groups showed a difference in the mean score of 0.6 with a 
standard error of the difference between the mean scores of 0.31, with 
a resultant "tM of 1.93 which was not significant. 
Intelligence Levels of the Nineteen Boys and Thirty-one 
Girls of the rfancock County Training School, 
Sparta, "Georgia, I5>b0-i#>l 
California Test of Mental Maturity 
(Spatial Relationship Factor) 
Tables 3 and U 
With reference to the performance in intelligence, the following 
measures were obtained; for the boys, a mean score of 20.2, a median 
score of 20.1, a standard deviation of 3*2, a standard error of the mean 
of 0.73 and a percentile rank of 20, whereas, for the girls a mean score 
of 19*5, a median scare of 19.6, a standard deviation of U.92, a standard 
error of the mean of 0.88, and a percentile rank of 30. The two groups 
showed a difference in the mean score of 0.7 with a standard error of the 
difference between the mean scores of l.li;, with a resultant nt" of 0.6l 
which was not significant. 
» 
California Test of Mental Maturity 
(Logical Reasoning Factor) 
Tables 5 and 6 
With reference to the performance In the Logical Reasoning Factor 
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the following measures were obtained: for the boys, the mean score was 
lU.l, a median score of 15«3> a standard deviation of 3*5» a standard 
error of the mean of 0.79» and a percentile rank of 20, whereas, far 
the girls the mean score was 13*0, a median scare of 13*7» a standard 
deviation of 3*52, a standard error of the mean, and a percentile rank 
of 20. The two groups showed a difference between the mean scores of 
1.1 with a standard error of the difference between the mean scores of 
1.1 with a resultant "tw of 1.0, which was not significant. 
California Test of Mental Maturity 
(Numerical Reasoning Factor) 
Tables 7 and 8 
With reference to the performance in the Numerical Reasoning Factor 
the following measures were obtained: for the boys, the mean score was 
11*3, a median score of 10.8, a standard deviation of 3*6, a standard 
error of the mean of 0.83 and a percentile rank of 30, whereas, for the 
girls the mean score was 9*6, a median score of 8.6, a standard devia¬ 
tion of 2.98, a standard error of the mean of 0.5U, and a percentile 
rank of 20. The two groups showed a difference between the mean score 
of 1*7 with a standard error of the difference between the mean scares 
of 0.99 with a resultant ntn of 1.71» which was not significant. 
California Test of Mental. Maturity 
(Verbal Concept Factor) 
Tables 9 and 10 
With reference to the performances in the Verbal Concept Factor, 
the following measures were obtained: for the boys, the mean score was 
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Hui, a median score of 13.1, a standard deviation of lui, a standard 
error of the mean of 0.95, and a percentile rank of 5$ whereas, for 
the girls, the mean score was 16.2, a median score of 16.0, a standard 
deviation of lu62, a standard error of the mean of 0.83, and a percentile 
rank of 10. The two groups showed a difference between the mean scores 
of 2.1, with a standard error of the difference between the mean scores 
of 1.26, with a resultant Mtw of 1.67, which was not significant. 
California Test of Mental Maturity 
(Total Mental Factors) 
Tables 11 and 12 
With reference to the performance in the Total Mental Factors, 
the following measures were obtained: for the boys, the mean score was 
59.5* a median score of 59.8, a standard deviation of 8.97, a standard 
error of the mean of 2.06 and a grade placement of 7.2; whereas, for 
the girls, the mean score was 58.9, a median score of 59.9, a standard 
deviation of U.2, a standard error of the mean of 2.02, and a grade 
placement of 7.1* The two groups showed a difference between the mean 
scores of 0.6, with a standard error of the difference between the mean 
scores of 2.88, with a resultant Mt« of 0.21 which was not significant. 
California Test of Mental Maturity 
(Language Factors) 
Tables 13 and ll* 
Kith reference to the performance in the Language Factors, the 
following measures were obtained* for the boys, the mean score was 28*3, 
a median score of 27.6, a standard deviation of 7.2, a standard error of 
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the mean of 1.6U, a grade placement of 6.2, a percentile rank of 5j 
whereas, for the girls, a mean score of 28.8, a median scare of 28.75* 
a standard deviation of 6*8, a standard error of the mean of 1.22, a 
grade placement of 6.3, a percentile rank of 10. The two groups showed 
a difference between the mean scores of 0.5 with a standard error of 
the difference of 2*0 with a resultant "t” of 0.25, which was not 
significant. 
California Test of Mental Maturity 
(Non-Language Factor) 
Tables 15 and 16 
With reference to the performance in the Non-Language Factors, 
the following measures wore obtained: for the boys, a mean score of 30» 7, 
a median score of 31*3, a standard deviation of U.2, a standard error of 
the mean of 0*97, a grade placement of 8.2 and a percentile rank of 20; 
whereas, for the girls, a mean score of 29. li, a median score of 31.il, a 
standard deviation of 7.06, a standard error of the mean of 1*27, a 
grade placement of 7.8, and a percentile rank of 30. The two groups 
showed a difference between the mean scores of l.ij., with a standard error 
of the difference between the mean scores of 1.63 with a resultant wt" 
of 0.05 which was not significant. 
Achievement Level of the Nineteen Boys and Thirty-one 
Girls of the Hancock County gaining School, 
Sparta, Georgia, 1966-1961 
Cooperative Science Test 
(Informational Background) 
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Tables 18 and 19 
With reference to the performance in Part I (Informational 
Background) the following measures were obtained: for the boys, a mean 
score of 1:3*2, a median score of i|li*0, a standard deviation of 10.7> a 
standard error of the mean of 2.U, and a percentile rank of l5j whereas, 
for the girls a mean score of U2*£, a median score of 1:5*8, a standard 
deviation of 13*0, a standard error of the means of 2*3» and a percentile 
rank of lU. The two groups showed a difference in the mean score of 
0.7, with a standard error of the difference between the mean score of 
3*32, with a resultant ntw of 0.21 which was not significant* 
Cooperative Science Test 
(Terms and Concepts) 
Tables 20 and 21 
With reference to the performance in Part II (Terms and Concepts), 
the following measures were obtained: for the boys, a mean score of 
1:6*5* a median score of 1:7*6, a standard deviation of 15*2, a standard 
error of the mean of 3*5 and a percentile rank of 23; whereas, for the 
girls, a mean score of 1:1:*2, a median score of 1:5*6, a standard devia¬ 
tion of 13*8, a standard error of the means of 2*5, and a percentile 
rank of 20. The two groups showed a difference in the mean scores of 
2*3 with a standard error of the difference between the two means of U*3 
with a resultant "t” of 0.5U which was not significant. 
Cooperative Science Test 
(Comprehension and Interpretation) 
Tables 22 and 23 
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With reference to the performance in Part III (Comprehension and 
Interpretation) the following measures were obtained: for the boys, 
the mean score was 37«3, a median score of 28.3, a standard deviation 
of 18.1, a standard error of the mean of U.U, and a percentile rank of 
18$ whereas, for the girls, a mean score of 37.7, a median score of 
35*5» a standard deviation of 15*5, a standard error of the mean of 2.8, 
and a percentile rank of 18. The two groups showed a difference in the 
mean scores of O.U with a standard error of the difference between the 
two means of 5«22 with a resultant wtn of 0.08 which was not significant. 
Cooperative Science Test 
(Summary of Parts I, II, and III) 
Tables 25 and 26 
With reference to the performance in the sum of Parts I, H, and 
HI, the following measures were obtained: for the boys, a mean score 
of J+3.1, the median score was U3.0, a standard deviation of 11.1, a 
standard error of the mean of 2.5, and a percentile rank of 15; whereas, 
for the girls a mean score of Ul*7, a median score of hi.3, a standard 
deviation of 13.2, a standard error of the mean of 1.80, and a standard 
percentile rank of 13. The two groups showed a difference between the 
two means of l.U* with a standard error of the difference between the 
two means of 3*08, with a resultant "tw of 0.05, which was not 
significant* 
Sequential Tests of Educational Progress, "Science" 
(Total Scores) 
Tables 28 and 29 
With reference to the performance in the Sequential Test of 
9k 
Educational Progress, the following measures were obtained: for the 
boys, a mean score of 268.6, a median score of 266.0, a standard devia¬ 
tion of 10.8, a standard error of the mean of 2.5, and a percentile 
rank of h3} whereas, for the girls, a mean score of 266.2, a median 
score of 267.3, a standard deviation of 9*9, a standard error of the 
mean of 1.8, and a percentile rank of UO. The two groups showed a 
difference between the two means of 2.U, with a standard error of the 
difference between the two means of 3*08 with a resultant "t" of 0.78, 
which was not significant* 
Conclusions.— There are three overall significant conclusions 
which were drawn from the findings of this research, to wit: (a) on 
the four test areas measured no significant differences between the 
boys and girls were observed either for the general test-areas or the 
sub-areas thereof} (b) the slight differences observed were all in 
favor of the group of boys, except for the variables of Age and Non- 
Language Factors; and (c) the "indices'* of pupil performance and/or 
status throughout the range of the thirteen test-variables were 
markedly below the "norm of expectancy" as indicated for the eighth- 
grade boys and girls of the Hancock County Training School, Sparta, 
Georgia, 1960-1961. 
More specifically, the conclusions derived from the findings of 
this study with reference to the »t" test of "significance," are 
characterized below. 
1. The group of boys and the group of gjrls were at approximately 
the same level of chronological age} hence, barring fortuitous 
prior experience, the boys and girls could not be expected to 
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manifest any significant differences in the physical, physio¬ 
logical, social and mental aspects of their beings* 
2* The group of boys and the group of girls sere experiencing 
approximately the same level (a "t" of 0*20) of mental 
growth and development as measured by the California Test 
of Mental Maturity* 
3* The group of boys and the group of girls showed equal pro¬ 
ficiency in acquiring understanding and/or memorizing Of 
science conceptualizations as measured by the Cooperative 
Science Test and the Sequential Test of Educational 
Progress, respectively. 
U. The group of boys was achieving a statistically higher (but 
not significantly so) level of scholastic achievement in 
science than was the grot?) of girls as measured on the five 
variables of the-two science tests. 
5* For both the group of boys and the group of girls, the tested 
performance in the achievement of science knowledge and under¬ 
standing was markedly below the "norm of expectancy" as 
established for the respective test instruments. 
Implications.--The implications for educational theory and practice 
stemming from the findings of this research are given below. 
1. Whenever there is no significant differences or only very 
slight differences in the measured (tested) performance of 
boys and girls (separately or a total group) then, it would 
appear that the gradation of pupils in terms of chronological 
age as administratively indicated by grades is practical and 
feasible* 
2. Whenever there is no significant differences in the chrono¬ 
logical ages and mental ages of pupils, then the conclusion 
might well be justified that any differences in scholastic 
achievement later to be discovered, would be attributable 
to either (1) the influence of superior teaching methodology 
and/or excellence of curriculum patterns, or (2) the influence 
of the differences in the home, community or school backgrounds. 
3. In spite of the absence of observed statistically significant 
differences in the level of scholastic achievement between boys 
and girls, there persists the tendency of a sex difference in 




Recommendations .—As corollary formulations derived from the 
Findings, Conclusions and Implications which stemmed from this research, 
the recommendations to follow are deemed warranted* 
1* The educational personnel of the Hancock County Public 
Schools might fruitfully explore and systematically appraise 
the patterns of educational retardation in the schools; and 
identify, if possible, the specific reasons why the boys 
and girls are achieving at the optimum level according to 
their abilities* 
(a) Specifically, the retardation in the achievement of 
science knowledge, etc*, should be carefully investi¬ 
gated and remedies pursued. 
(b) Specifically, science teachers in the schools should 
examine quite critically the instructional methodologies 
and curricular organizations utilized throughout the 
science program* 
2* The superintendent of schools and the principals should ^ 
seriously consider a program of expanded and stepped-up 
supervisory services in the Hancock County Schools for; 
such a program bears infinite potentialities for improving 
the efficienty and effectiveness of the instructional 
program throughout the schools* 
3* The educational personnel in the schools might well explore 
the extent to which the available community resources 
(personal, institutional, agency-wide and physical) can be 
utilized to "vitalize” and to enrichen the learning and 
living experiences of the children and youth enrolled in 
the Han code County Public Schools* 
(a) Such procedures for vitalizing and enrichening the 
curricular experiences hold infinite opportunities 
for arousing, intensifying and maintaining the 
interests of the learner* 
U« Lastly, the superintendent of schools and the immediate 
educational personnel of the Hancock County Public Schools 
should seriously consider the feasibility of inaugurating 
a full-scale program of educational diagnosis throughout 
the schools under their jurisdiction, which would employ a 
multiple-array of all types of instruments for the appraisal 
of pupil-learning, to t he end that all of the children and 
youth, regardless of ftheir intellectual potential and socio¬ 
economic backgrounds might have the fullest opportunity of 
realizing the utmost fruition of their development for full 
citizens in our American Democracy. 
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APPENDIX 
Specimen of Tests — 
California Test of Mental Maturity 
Cooperative Science Test 
Sequential Tests of Educational Progress 
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I Junior High Level GRADES 7-8-9 1957 S-Form 
California Short-Form 
Test of Mental Maturity 
Devised by 
ELIZABETH T. SULLIVAN, WILLIS W. CLARK, AND ERNEST W. TIEGS 
I 
INSTRUCTIONS TO EXAMINEES: 
This is a test of mental maturity. In taking it you will show how well you understand 
relationships and what you do when you face new problems. No one is expected to 
do the whole test correctly, but you should answer os many items as you can. Work 
as fast as you can without making mistakes. 
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DIRECTIONS: Mark as you are told the letter, R, for each picture that shows a right; 
mark the letter, L, for each picture that shows a left. 
Page 2 
SF-JH-57 STOP 
NOW WAIT FOR 
FURTHER INSTRUCTIONS 
Test 1 Score 
(number right) 
DIRECTIONS: In each row find fhe drawing that is a different view of the first drawing. 




Test 2 Score 
(number right) / 
DIRECTIONS: The first three pictures in each row are alike in some way. Decide how 
they are alike, and then find the one picture among the four to the right 




Test 3 Score 
(number right) 3 STOP 
DIRECTIONS: Read each group of statements below and the conclusions which follow. 
Then mark as you are told the number of each answer you have decided 
is correct. 
TEST 4 
E. All four-footed creatures are 
animals. 
All horses are four-footed. 
Therefore 
1 Creatures other than horses 
can walk 
2 All horses can walk 
3 All horses are animals 
51. Mr. X is an aviator. 
Mr. X is scoutmaster for his 
home town. 
54. If he remains with his friend he 
will suffer loss, and if he leaves 
his friend he will suffer loss. 
But, he must remain with his 
friend or leave him. 
Therefore 
E 
1 He should remain with his 
friend 
It takes courage to leave 
friend 
He will suffer loss 
a 
Therefore 
1 Aviators make good scoutmas¬ 
ters 
2 One aviator is a scoutmaster 
v 3 Scoutmasters make good 
~ aviators 
52. Three boys are on a mountain 
trail. 
55. All squares have four equal sides. 






It is a circle 
It is not a square 
It is either a triangle or a rec¬ 
tangle 
Dick is farther up the trail than 
Dan. 
Frank is farther up than Dick. 
Which boy is in the middle 




56. He is either foreign-born or a 
native. 
But, he is not foreign-born. 
Therefore 
1 He is a voter 
2 He is a native 
is a soldier 56 
53. No human beings are exempt 
from accidents. 
Automobile drivers are human 
beings. 
Therefore 
1 No human being is dependable 
2 No automobile drivers are ex¬ 
empt from accidents 
3 Few human beings make safe 
automobile drivers   53 
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57. Pine Street is parallel to River 
Drive. 
River Drive is parallel to Cypress 
Street. 
Therefore 
1 Pine Street is east of River Drive 
2 Cypress Street crosses Pine Street 
3 Pine Street is parallel to Cy¬ 
press Street L .57 
RIGHT ON TO 
THE NEXT PAGE 
TEST 4 (Continued) 
58. Either your sister is more in¬ 
telligent than you, or as intel¬ 
ligent, or less intelligent. 
But, your sister is not more intel¬ 
ligent, nor is she less intelligent. 
Therefore 
1 Your sister is less intelligent 
than you 
2 Your sister is as intelligent as 
you 
3 Your sister is more intelligent 
than you 
59. Jim has a better batting average 
than Ed. 
Ed has a better batting average 
than Bill. 




3 Ed —/-so 
60. A weighs less than B. 
B weighs less than C. 
Therefore 
1 B weighs more than C 
2 A’s weight equals B’s and C’s 
- ' 3 A weighs less than C _6 o 
61. The box contains either gold or 
silver or crystal. 
It does not contain silver. 
Therefore 
1 It contains crystal 
2 It contains either gold or crystal 
3 The conclusion is uncertain *—I—61 
62. If he is to keep his place on the 
team he must avoid disputes with 
the captain and the coach. 
But, he will neither avoid dis¬ 
putes with the captain, nor will 
he avoid disputes with the coach. 
Therefore 
1 He will not remain on the team 
2 He will lose in popularity with 
the school 







If the claim is unjust, refusal to 
permit its discussion before the 
Student Council is unwise. 
If the claim is just, refusal is in¬ 
excusable. 
But, the claim is either unjust or 
it is just. 
Therefore 
1 The refusal is justified 
2 The refusal is being discussed 
freely 
3 The refusal is either unwise or 
inexcusable 
A’s house is situated northeast 
of B’s. 
B’s house is situated northeast of 
C’s. 
Therefore 
1 A’s house is situated nearest 
to C’s 
2 C’s house is nearer to A’s house 
than to B’s 
3 A’s house is situated to the 
northeast of C’s 
65. W is between X and Y. 
X is between Y and Z. 
Therefore 
1 W is not between Y and Z 
^ . 2_ W is between X and Z 




STOP NOW WAIT FOR FURTHER INSTRUCTIONS 
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SF-JH -57 
Test 4 Score 
(number right) A>.. 
DIRECTIONS: In eoch row of numbers below, there is one that does not belong. Find 
the number that should be omitted from each row among the answer 
numbers on the right, and mark its letter as you are told. When you have 
finished as many as you can from 66 to 75, read the Directions in the mid¬ 
dle of the page and proceed with rows 76 to 80. 
TEST 5. 
F. 2 4 6 8 9 10 12 14 « 6 bg e 10 d 12 e 14 <3- F 
/(«)■ 14 12 10 8 7 6 4 a 14 b 12 e 10 d8 e 7 -C -6 6 
19 16 13 11 10 7 4 a 13 bli c 10 d 7 e 4 ki 67 
U(é8)- » 1 5 9 13 15 17 a 15 b 13 c9 d 5 e 1 
0\ 68 
66 69). 4 5 7 8 10 11 12 13 a 7 b 8 e 11 d 12 e 13 -b— 69 
i__£70). 2 4 5 7 8 9 10 11 13 14 a 2 b 4 «9 d 10 e 13 
/(71). 0 7 14 19 24 27 29 30 31 a 29 b 27 e 24 d 14 e 0 -£=.71 
>&72)- 20 17 15 14 11 9 8 7 5 3 2 a 17 b 14 eg d 7 « 5 C-~7 2 
/(73). 21 20 18 15 14 12 10 9 8 
i 
6 3 a 21 b 10 eg d 8 e 6 -C.73 
^(74). 2 3 5 8 12 17 22 23 30 a 3 b 8 e 12 d 17 e 22 (2^71 
u&i.- 20 18 19 17 18 16 17 14 15 16 a 20 b 19 e 17 d 14 e 16 ■ d 75 
rT DIRECTIONS: Go ri ght ( on wi th th e follow ing un til told to stop . In each row of num- | 
bers below, the numbers grow larger or smaller in a regular series of 
whole numbers. Decide what numbers are missing, find them among the 
answers on the right, and mark the letter of your choice for the correct 
answer. 
. :T- iffMji , -up»1\ WlllrlMiillliliP..ij|llPlPi 
X. 12   14 
(In Sample X the 
meaning 
15   
correct onswer 
13, 16, 17.) 
.... 18 
is c, 
a 13, 15, 16 b 13, 15, 17 e 13, 16, 17 
d 14, 16, 17 e 15, 16, 18 C X 
—<'76). 1 4 10 ... 19 a 5, 11, 18 b 7, 13, 16 e 5, 13, 16 I 
d 7, 11, 18 a 5, 16, 18 -£-76 
^7). 2 8 32 ... a 7, 13, 33 b 4, 16, 37 e 3, 15, 48 J 
d 4, 16, 64 « 6, 24, 64 -LLT7 
^78). 44 37 — 16 _. ... 2 a 30, 22, 8 b31, 22, 9 e 30, 23, 9 
d 30, 21, 9 ® 31, 23, 8 -1—78 
7679). 6 28 50 ... ... 72 a 16, 38, 60 b 16, 39, 61 « 17,38,60 J 
dll, 39, 61 «17,39,61 -ÛI-T9 
’/i»O). 83 70 44 ... 5 a 57, 31, 18 b53, 33, 23 e 57, 33, 19 & 
d53, 31, 18 e 57, 33, 18 — 
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Test 5 Score 
(number right) ?.. 
DIRECTIONS: Work these problems on a sheet of scratch paper. Mark as you are told 
the letter of each correct answer. 
TEST 6. 
G. If you earned $5.00 and spent $3.00, how many dollars would 
you have left? 
a $1.00 
b $2.00 
c $3.00 . 
à $5.00 -le-G 
81. If a freight train travels at the rate of 20 miles an hour, how 




d 60 -£^81 
82. How many pieces of candy can you buy for 15 cents at the 
rate of 4 for 5 cents? 
a 9 
b 12 
e 15 ■ 
^ d 60 -P 82 
83. On a road map each one-half inch represents 20 miles. How 
many miles are represented by 5 inches? 
/ ^  
a 10 
b 20 
e 100 j 
d 200 —tC^-83 
C—* 
84. Large envelopes that sell for 3 cents each can be had for 30 
cents a dozen. How much is saved when bought by the 
^ dozen ? 
a 10^ 
b 6^ 
c 2% j 
d9«f —Ci_8 4 
85. How many one-inçh cubes can be placed in a box 5 inches 




e 60 s~, 
d 100 —1^3 5 
4- 
86. If you had 20 words in spelling and were marked 90%, how 




' 18 J d 19 -4J-8 6 
/ ^ 
87. How many 1% cent stamps would you give in even exchange 
f for 30 one-half cent stamps ? 
a 10 
b 15 




TEST 6 (Continued) 
88. A ball team played 25 games and won 7 games more than it 
lost. How many games did it win? 
89. How many sheets of paper 7 inches by 10 inches can you cut 








d 34 -O-80 
90. At 10 cents a foot, what is the cost of enough molding to go 





91. 2V2 times what number equals 40? 
92. If a 5 inch cube of ice weighs 4% pounds, how many pounds 
will a 10 inch cube weigh? 
 
93. What is the number which if multiplied by 2 is 4 less than 
3 times 6? 
94. Jim says his age is 34 of his uncle’s, and that their ages to¬ 
gether total 40 years. How many years difference is there 
between Jim’s and his uncle’s age? 
95. A tank is fed by two pipes, one of which can fill it in 2 hours, 
and the other in 3 hours. A third pipe can empty it in 1 hour. 
If the tank is full and all three pipes are opened and operating 























SF-JH-57 STOP NOW WAIT FOR FURTHER INSTRUCTIONS 
Test 6 Score 
Inumber right) Y 
DIRECTIONS: Mark as you are told the number of the word that means the same or about 




H. blossom 2 vine 
3 flower 4 garden 
I 9£- strange 1 real 2 tell 
1—, 3 certain 4 unknown - , 
2 answer . -123. 
n  L_ 97 
ine y ( 121. detect 1 remove 
trange 
'/-97. reply 1 news 
3 note 4 ope  
il
96 
pen —*— 97 
v>98. liberty 1 benefit 2 seize yj.24. 
3 freedom 4 aid    98 
/-99. assist 1 consent 2 help <* /l25. 
3 nrrroo 4 Arvl-  09 9 \ 
« xirso
3 agree 4 ove look 99 - 
yiOO. admire 1 defend 2 protect rj '126. 
3 approve 4 agree _c*=^ioo ^ 3 use 4 jnvite —- 
M.01. aim 1 offer 2 apply . .'427. dejected 1 slow 2 disheartened 
' 3 haste 4 end —L101 3 weighty 4 destroyed —- 
éJL02. esteem 1 reject 2 estimate f. tf28. dexterity 
1 safety 2 advantage 
3 exceed 4 respect f 102 3 affection 4 skill —^ 
1 OT Qr*m11 rp 1 OOTPP 2 pAnrlnpf 
* ~ naste 
^02. ste m  
espect 
103. acquire 1 agree 2 conduct , 
3 obtain 4 conflict ——103 
104. counsel 1 glory 2 advice 
' 3 generous 4 satisfy ■ - 104 
’ 1 2  J-.V ’ 
•C B‘-7 . — ? 30. enerous  v 
105. ample 1 season 2 plentiful ^131. 
3 alive 4 autumn —Z_i05 
106. amaze 1 agree 2 betray « \^32. 
3 surprise 4 contrary 106 
wi r\n „—   1 • « 2: \l ~~ 
106 
X107. oppress  promise  imitate 
3 crowd 4 burden —*—107 
/108. liberal 1 lonely 2 generous -, 
'' 3 learned 4 real 108 
>409. predatory 1 soft 2 stationary 
/ ' 3 plundering 4 lasting ■ O'" 109 
obstinate 1 saucy 2 headstrong 
3 satisfactory 4 obedient 11 
Mil. eternal 1 worthy 2 brief 
3 endless 4 native ^ 11 
2142. fugitive 1 fetter 2 accident 
3 saddle 4 runaway  —1 
113. legend 1 ancient 2 legion * 
3 story 4 leisure ^ 113 
reat 1 refuse 2 plead . 
3 repair 4 reform  114 
114. ent r 
epair 
115. notable 1 terrible 2 brilliant 




ever   
Vllô. diminish 1 obtain 2 repeat 
3 reduce 4 plentiful   
117. envious 1 amiable 2 jealous 
3 boisterous 4 enormous - 
LAr\8. prophecy 1 suggestion 2 task , T^4‘ 
3 substance 4 prediction ——118 
ÙAcVà. corrode 1 collect 2 disintegrate ) >14, 
3 applaud 4 blame  H9/ \ 
Page 10 
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invariably 1 probably 2 seldom 
3 always 4 motionless ^ 120 
1 ' 2 discover 
0,1
A \ J21 3 overtake 4 apply 121 
reluctantly 1 gladly 2 instantly 
3 certainly 4 unwillingly  —122 
inefficient 1 unruly 2 prudent 
3 incompetent 4 inevitable —^-12 : 
facetious 1 active 2 fragile 
3 humorous 4 inventive 0 Hu *
ambiguous 1 hard 2 doubtful 
3 responsible 4 confident - 
. *i* 11 • 0*1 . • r 
.123 
utilize  harmonize 2 identify 







3 kill  
defer 1 affirm 2 delay r, 
3 confer 4 ordain —“— 
deride 1 advance 2 encourage 
3 ennoble 4 ridicule 
concede 1 overrule 2 engage 
' 3 allow 4 endeavor 




rce 1 varnish 
3 treasure 4 compel 
tarnish 1 frighten 2 blacken 
3 lament 4 torment rment —L 
antecedent 1 actual 2 pretended 
3 previous 4 genuine —— 
disparage 1 divert 2 discredit 
Q J ' 4 divide 3 deprive 
Î37. impervious 1 empty 2 injurious 
 3 impenetrable 4 important - 
X38. deleterious 1 harmful 2 just 
3 tardy 4 particular 







presage  wisdom 2 precedent 
3 foretell 4 promote 
surfeit 1 excess 2 excel 
3 survey 4 feature 
tigo 1 greenish 2 truth ver r 
3 strength 4 giddiness 
Quondam 1 auota 2 survivor 
MlCllgUl glLiUllIC 
q q  
3 former 4 future 
mandible 1 handcuff 2 jaw 
3 law 4 forceful 
odium 1 favor 2 blame 
3 smell 4 poem 
1 peeve .45. chuff 
3 cliff 4 laugh 
2 chur 
Test 7 Score 
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Directions : Each of the questions or incomplete statements below is followed by five choices 
completes the statement or answers the question, and put its number in the parentheses at the right 
1. What instrument enables us to see stars 






1-5 Microscope 1( ) 
8. Which one of the following animals can 
most easily change his environment to fit 
his needs? 
8-1 A whale 
8-2 A gorilla 
8-3 A man 
8-4 An elephant 
8-5 A horse 8( 
2. The atmosphere consists of 
2-1 a mixture of gases. 
2-2 a transparent liquid. 
2-3 a single element. 
2-4 a single compound. 
2-5 empty space 2( 
9. Why does one hear thunder some 
seeing the lightning flash? 
9-1 Light travels faster than 
9-2 The sound has farther to 
9-3 Sound cannot penetrate 
9-4 Sound cannot travel fast in rain 
9-5 Sound travels faster than light . . ,9( 
3. Which one of the following diseases is car¬ 
ried by mosquitoes? 
3-1 Cancer 
3-2 Malaria 
3-3 Heart disease 
3-4 T uberculosis 
3- 5 Pneumonia 3 ( 
4. Which one of the following is an example 
of an animal in the surroundings in which 
it is best fitted to live? 
4- 1 A tiger in a jungle 
4-2 A brook-trout in the ocean 
4-3 A squirrel in a desert 
4—4 A penguin in a forest 
4— 5 A monkey in an open field 4( 
5. If your clothing should catch fire what 
should you do first ? 
5- 1 Run for water 
5-2 Call the fire department 
5-3 Beat the fire with a newspaper 
5-4 Wrap a rug or a blanket around you 
5- 5 Stand perfectly still 5( 
6. Which one of the following was invented 
before the others? 
6- 1 The telephone 
6-2 The telegraph 
6-3 Radio 
6-4 Television 
6- 5 Radar 6 ( 
7. What does-the Milky Way consist of? 
7- 1 A huge accumulation of dust in the 
solar system 
7-2 The trail left by a comet 
7-3 A cloud of gas 
7-4 Stars so far away that they appear as 
a cloud 






10. Paint prevents the rusting of iron by 
10-1 preventing nitrogen from coming in 
contact with the iron. 
10-2 reacting chemically with iron. 
10-3 preventing oxygen and moisture 
from coming in contact with the 
iron. 
10-4 preventing carbon dioxide from 
coming in contact with the iron. 
10-5 changing the rate at which iron re¬ 
acts chemically 10 ( 
11. Which one of the 
the scientific attitudes? 
11-1 Tolerance 
11-2 Respect for another’ 
11-3 Basing judgment on 
11-4 Withholding judgment 
11-5 Belief in superstitions , 
one of 
12. Bees help some species of plants by 
12-1 carrying nectar from one flower to 
another. 
12-2 destroying harmful insects. 
12-3 removing nectar. 
12-4 destroying pollen. 
12-5 carrying pollen from one flower to 
another 12 ( 
13. The largest body in the solar system is 
13-1 the earth. 
13-2 the sun. 
13-3 Saturn. 
13-4 Venus. 
13-5 Mars 13 ( 
14. The poisonous gas present in automobile 
exhaust gases is 
14-1 carbon. 
14-2 carbon monoxide. 
14-3 carbon dioxide. 
14—4 carbon 
14-5 chloroform, 
Go on to the next page 
Which diseases may spread because of an 
impure water supply? 
15—1 Cholera and typhoid fever 
15—2 Yellow fever and tuberculosis 
15-3 Malaria fever and smallpox 
15-4 Scarlet fever and pneumonia 
15- 5 Tuberculosis and smallpox ... .15 ( ) 
The best general health rule is to 
16- 1 use high quality medicines. 
16-2 see your doctor twice a year. 
16-3 take plenty of vitamin prlls. 
16-4 keep in good physical condition. 
16-5 keep away from disease germs. . .16( ) 
Some regions contain large boulders which 
are very different in composition from 
other rocks nearby. The agency probably 
responsible for their presence is 
17-1 glaciers. 
17-2 floods. 
17-3 winter frosts. 
17-4 erosion. 
17-5 weathering. . 
Clouds of the type shown above are com¬ 
posed of 
18-1 water particles. 
18-2 dust particles. 
18-3 smoke. 
18-4 compressed air. 
18- 5 snow 18 ( ) 
The stars appear to rise and set because 
19- 1 they revolve around the sun. 
19-2 they revolve around the earth. 
19-3 the earth is very far away from the 
stars. 
19-4 the earth rotates on its axis. 
19- 5 the earth revolves around the sun .19( ) 
The first step in solving a problem in a 
scientific way is to 
20- 1 perform a series of experiments. 
20—2 find out what is already known 
about the problem. 
20-3 make a list of possible procedures. 
20-4 draw tentative conclusions. 
20-5 get authorities to suggest possible 
answers 20 ( ) 
21. What is usually the best reason for includ¬ 
ing fruits and leafy vegetables in the diet? 
21-1 They furnish a great deal of water 
21-2 They are rich in proteins 
21-3 They are economical foods 
21-4 They are rich in minerals and vita¬ 
mins 
21- 5 They furnish fewer calories per unit 
of volume 21 ( ) 
22. The attraction of a com!) for small bits of 
paper is used to demonstrate 
22- 1 magnetic lines of force. 
22-2 static electricity. 
22-3 gravity. 
22-4 inertia. 
22- 5 current electricity 22 ( ) 
23. The moon affects the earth by 
23- 1 controlling weather conditions. 
23-2 causing tides. 
23-? furnishing signs that indicate weath¬ 
er changes. 
23-4 causing steady ocean currents. 
23- 5 causing prevailing winds 23 ( ) 
24. The pitch of a tone produced by a vibrating 
wire is raised by 
24— 1 raising the temperature of the wire. 
24-2 increasing the diameter of the wire. 
24-3 increasing the length of the wire. 
24-4 increasing the tightness of the wire. 
24- 5 increasing the amplitude of the 
vibrations 24 ( ) 
25. Which one of the following men became 
famous because of his study of birds ? 
25- 1 Mendel 
25-2 Burbank 
25-3 Faraday 
25- 4 Harvey 
'25-5 Audubon 25 ( ) 
26. Some fire extinguishers contain a water 
solution of soda and a small bottle of sul¬ 
furic acid. The solution rushes from the 
nozzles when this type of fire extinguisher 
is turned upside-down because 
26- 1 heat is generated by the acid. 
26-2 carbon dioxide is liberated from 
the soda. 
26-3 steam is formed. 
26-4 acid opens the nozzle. 
26- 5 hydrogen is released from the acid 26 ( ) 
27. Breathing is often difficult on high moun¬ 
tains because 
27- 1 the breathing muscles do not work 
properly. 
27-2 air pressure is lower. 
27-3 air pressure is higher. 
27-4 the proportion of carbon dioxide in 
the air is high. 
27-5 the proportion of oxygen in the air 
is high 27 ( ) 
Go on to the next page. 
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28. It takes 10 lb. of force to overcome the 
friction in the pulleys. The total force re¬ 
quired to raise the 200 lb. is 
28-1 73 lb. 
28-2 146 lb. 
28-3 180 lb. 
28-4 200 lb. 
28- 5 210 lb 28 ( ) 
29. The report of a gun is shorter and sharper 
when it is fired in the open than when it is 
fired in a room because 
29- 1 the air is less dense. 
29-2 the air pressure is lower. 
29-3 the sound travels faster. 
29-4 there is less reflection of sound. 
29- 5 there is more reflection of sound. . ,29( ) 
30. Helium is preferred over hydrogen for use 
in lighter-than-air craft because it 
30- 1 is lighter than hydrogen. 
30-2 does not burn. 
30-3 is cheaper. 
30—4 is more plentiful. 
30- 5 is more easily prepared 30 ( ) 
31. The difference in temperature between 
summer and winter in the United States is 
caused by the 
31- 1 prevailing winds coming from the 
south in summer and from the 
north in winter. 
31-2 nearness of the earth to the sun in 
summer compared to the further 
distance in winter. 
31-3 rotation of the earth on its axis. 
31—4 changes in the direction of ocean 
currents. 
31- 5 difference in the angle at which the 
sun’s rays strike the earth during 
the summer and winter 31 ( ) 
32. The chief function of the oil in the crank¬ 
case of an automobile engine is to 
32- 1 remove heat, from the cylinders. 
32-2 decrease the friction between mov¬ 
ing parts. 
32-3 remove heat produced by friction 
around the bearing of the crank¬ 
shaft. 
32-4 prevent oxidation in the cylinders. 
32-5 increase the force of explosions in 
the cylinders 32 ( ) 
33. Which of the following diseases is not 
caused by parasites ? 
33-1 Tuberculosis 
33-2 Typhoid fever 
33-3 Diabetes 
33-4 Diphtheria 
33- 5 Yellow fever 33 ( 
34. Which of the following are carriers of 
Rocky Mountain Spotted Fever? 




34- 5 Fleas 34 ( 
35. Which of the following is an important 
function of the circulation of the blood in 
the body? 
35- 1 Collection of excess protoplasm from 
the cells of the body 
35-2 Distribution of heat from the lungs 
to all parts of the body 
35-3 Oxidation of carbohydrates in the 
red corpuscles 
35-4 Distribution of lymph to lymph 
spaces in the body 
35- 5 Distribution of oxygen and digested 
foods to all parts of the body . . .35( 
36. By making holes in cloth the larvae of cer¬ 
tain moths 
36- 1 escape from sunlight. 
36-2 make a passageway for themselves. 
36-3 secure organic foods. 
36-4 get material for building homes. 
36- 5 provide food for their young. . . ,36( 
37. Which of the following is the most impor¬ 
tant basis for a truly scientific conclusion? 
37- 1 Available facts 
37-2 What the experts say 
37-3 Textbook information 
37-4 Newspaper information 
37- 5 What the majority says 37 ( 
38. An apple tree that hears two or more dif¬ 
ferent kinds of apples has been successfully 




38- 5 budded or grafted 38 ( ' 
39. Magnetic variations in the sound produc¬ 
ing mechanism of a radio 
39- 1 drive a motor which operates the 
speaker. 
39-2 cause vibrations in the diaphragm 
of the speaker. 
39-3 produce heat, causing changes in the 
diaphragm of the speaker. 
39-4 produce radio waves in the speaker. 
39-5 increase the intensity of sound 
waves 39 ( ] 
Go on to the next page 
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10. The flywheel of a single-cylinder steam 
engine 
40—1 increases the mechanical advantage 
of the piston. 
40-2 compresses steam in the cylinder 
after the power stroke. 
40-3 keeps the piston moving after the 
piston reaches one end of the cyl¬ 
inder. 
40-4 compresses steam in the cylinder 
during the compression stroke. 
40-5 increases the rate of piston move¬ 
ment 40 ( ) 
il. Which of the following is not a cause of 
winds ? 
41-1 Differences in air pressure 
41-2 Differences in air temperature be¬ 
tween different latitudes 
41-3 Differences in air temperature over 
the sea and over dry land 
41-4 Differences in elevation on the 
earth’s surface 
41-5 Lines of force in the earth’s mag¬ 
netic field 41 ( ) 
2. Four of the following processes are carried 
on by all living things. The one that is not 





42-5 circulation 42 ( ) 
3. Which of the following is found in gaso¬ 
line engines but is lacking in Diesels? 
43-1 Pistons 
43-2 Cooling systems 
43-3 Connecting rods 
43-4 Flywheels 
43-5 Spark plugs 43 ( ) 






44-5 Koch 44 ( ) 
5. Which of the following involves only a 
physical change? 
45-1 Milk becomes sour 
45-2 Cider changes to vinegar 
45-3 Cream is churned to butter 
45-4 Fresh butter becomes rancid 
45-5 Fruit juice changes to wine . . . ,45( ) 
46. Canned fruit is" less likely to decay if jars 
are sealed while the, fruit is still steaming 
hot because 
46-1 atmospheric pressure helps to seal 
the jars. 
46-2 the lids loosen as the fruit cools. 
46-3 the lids expand as the fruit cools. 
46-4 the fruit stays hot longer in sealed 
jars. 
46- 5 air that enters the cooling jars is 
filtered by the lids 46 ( ) 
47. Whole milk provides a more nearly bal¬ 
anced diet than most other single foods 
because it contains 
47- 1 most of the important nutrients. 
47-2 a high percentage of water. 
47-3 an abundance of carbohydrates. 
47-4 nutrients that are easily digested. 
47- 5 nutrients of high calorific value. . ,47( ) 
48. How many miles in a 24-hour period would 
one have to travel along the equator in 
order to keep the sun constantly overhead? 
48- 1 10,000 miles 
48-2 15,000 miles 
48-3 25,000 miles 
48-4 32,000 miles ' 
48- 5 50,000 miles 48 ( ) 
49. The substance in storage batteries in addi¬ 
tion to distilled water is 
49- 1 iron sulfate. 
49-2 iron oxide. 
49-3 copper sulfate. 
49-4 sulfuric acid. 
49-5 hydrochloric acid 49 ( ) 
50. The sphere shown in A is immersed in the 
water as shown at B. Which of the fol¬ 
lowing can be determined by weighing the 
water which overflows into beaker C with¬ 
out doing anything else? 
50-1 Density of the sphere 
50-2 Volume of the sphere 
50-3 Weight of the sphere 
50-4 Specific gravity of the water 
50- 5 Density of the water 50 ( 
51. How does the oxygen and carbon dioxide 
content of the air in an air-tight room 
change during the night if growing plants 
are in the room ? 
51- 1 Oxygen decreases and carbon dio¬ 
xide increases 
51-2 Oxygen increases and carbon dio¬ 
xide decreases 
51-3 Both decrease 
51-4 Both increase 
51-5 Both stay the same 51 ( 
) 
) 
Go on to the next page. 
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52. The substance most often used in manu¬ 
facturing lard substitutes is 
52-1 beeswax. 
52-2 tar. 
52-3 cottonseed oil. 
52-4 castor oil. 
52-5 tung oil. . . ) 
53. A balloon drifting over Wyoming at alti¬ 
tudes above 40,000 feet travels 
53-1 east because the land slopes to the 
east. 
53-2 south because the air rises at the 
equator. 
53-3 north because the earth rotates to¬ 
ward the east. 
53-4 east because the winds at high alti¬ 
tudes move eastward. 
53-5 west because of forces set up by the 
earth’s rotation 53 ( ) 
54. A thick glass beaker breaks more easily 
when hot water is put into it than a thin 
glass beaker because it 
54-1 holds the heat better. 
54-2 is more brittle. 
54-3 expands to a lesser extent. 
54-4 absorbs more heat. 
54-5 expands unequally 54 ( ) 
55. What position do the valves of a lift pump 
have during the downstroke of the piston? 
55-1 Both valves are fully open 
55-2 Both valves are closed 
55-3 The piston valve is open and the 
valve at the bottom of the cylinder 
is closed 
55-4 The piston valve is closed and the 
valve at the bottom of the cylinder 
is open 
55-5 Both valves are partly open ... .55( ) 
56. The low efficiency of steam engines is 
caused by the 
56-1 loss of heat in steam that leaves the 
cylinders. 
56-2 loss of energy during oxidation. 
56-3 loss of steam around the piston rod. 
56-4 external combustion of fuel. 
56-5 friction between moving parts. . .56( ) 
68. One advantage that is gained by connect¬ 
ing electric lights in parallel is that 
58-1 short circuits cannot occur. 
58-2 one light may be turned off without 
affecting other lights. 
58-3 all the lights use the same current. 
58-4 it takes few amperes of current to 
make each light glow. 
8- 5 all lights can be regulated by one 
switch 58 ( 
59. The function of the silks on a growing ear 
of corn is to 
9- 1 regulate the formation of cobs. 
59-2 deliver the food that is stored in the 
kernels. 
59-3 produce pollen. 
59-4 manufacture the food stored in the 
kernels 
59-5 receive pollen grains and furnish a 
pathway to the ovaries 59 ( 
60. Diesel engines are often used in trucks 
because they 
60-1 operate without electrical ignition. 
60-2 are easier to start than gasoline 
engines. 
60-3 are usually lighter than gasoline 
engines of equal horsepower. 
60-4 have an efficiency less than that of 
gasoline engines. 
60-5 may be operated with a low-grade 
fuel 60 ( 
61. Light travels from the sun to the earth in 
about 
61-1 one second. 
61—2 two minutes. 
61-3 five seconds. 
61-4 eight minutes. 
61-5 fifteen minutes 61 ( 
62. Most tap water that is to be used in an 
aquarium should be 
62-1 boiled. 
62-2 treated with chemicals. 
62-3 aerated. 
62-4 sealed in jars for several days. 
62-5 filtered 62 ( 
57. Young shrubs and trees die if animals are 
allowed to eat their leaves because 63. During the stroke that follows the exhaust 
57-1 they cannot secure sufficient mois- stroke of a four-cycle gasoline engine 
ture. 63-1 both valves are open. 
57-2 water evaporates too rapidly. 63-2 both valves are closed. 
57-3 they cannot manufacture sufficient 
food. 
63-3 the intake valve is closed and 
exhaust valve is open. 
the 
57-4 the soil near their roots is no longer 
shaded. 
63-4 the intake valve is open and 
exhaust valve is closed. 
the 
57-5 disease-causing bacteria enter the 
wounded leaves 57 ( ) 
63-5 either valve may be open depending 
on the type of engine 6 
Go on to the next paj 
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54. The best way to determine the amount of 
dissolved solid matter in water is to 
64—1 freeze the water. 
64-2 examine the water under a micro¬ 
scope. 
64—3 let the water stand until the solid 
matter settles to the bottom. 
64—4 filter the water. 
64r-5 distill the water 64 ( ) 
55. Which of the following must have hap¬ 
pened in those regions of the Rocky Moun¬ 
tains where great deposits of marble are 
found ? 
65—1 Volcanoes were once active 
65-2 Molten rock flowed to the surface 
65-3 Limestone was once deposited 
65-4 The climatic changes have been most 
pronounced 
65-5 Glaciers have changed the surface .65( ) 
56. The amount of heat necessary to raise the 
temperature of one gram of water one 
degree centigrade is called a 
66-1 watt. 
66-2 gram degree. 
66-3 calorie. 
66-4 unit of energy. 
66-5 British Thermal Unit ( 
57. Soap in water helps to dissolve dirt by 
67-1 bringing the dirt into contact with 
the air in the soap bubbles. 
67-2 changing the chemical composition 
of the dirt particles. 
67-3 acting as an acid. 
67-4 surrounding the dirt particles. 
67-5 liquefying the dirt ( 
) 
) 
18. What is responsible for the knock which is 
sometimes heard when a water faucet is 
closed suddenly? 
68-1 Expansion of the water in the pipes 
68-2 Inertia of the water in the pipes 
68-3 Expansion of the pipes 
68-4 Friction between flowing water and 
the pipes 
68-5 Contraction of water in the pipes .68( ) 
19. The determiners of hereditary characteris¬ 
tics that pass from generation to genera¬ 









Which of the following is not an important 
characteristic of the scientific method ? 
70-1 Exact quantitative measurement 
70-2 Experimental tests and hypotheses 
70-3 Gathering facts before conclusions 
are drawn 
70-4 Using one experiment to test several 
assumptions at the same time 
70- 5 Drawing tentative conclusions on 
the basis of quantitative measure¬ 
ment 70 ( 
By pounding the end of a handle against a 
hard substance a loose axe head can be 
driven on tightly. The axe head is tightened 
because of 
71- 1 inertia. 
71-2 centrifugal force.. 
71-3 reaction. 
71-4 potential energy. 
71- 5 centripetal force 71 ( 
Bread dough rises because 
72- 1 yeast plants multiply rapidly in¬ 
creasing the bulk of the dough. 
72-2 flour expands as it absorbs moisture. 
72-3 moisture evaporates from the dough. 
72-4 yeast plants produce carbon dioxide 
which inflates the bread. 
72-5 heat expands the air spaces in the 
dough 72 ( 
73. The blue color of some objects is caused 
by the 
73-1 absorption of all colors except blue. 
73-2 reflection of all colors except blue. 
73-3 transformation of white light into 
blue light. 
73-4 absorption of all colors. 
73- 5 reflection of all colors 73 ( 
74. Why are walls usually given a rough finish 
rather than a polished one ? 
74- 1 Paper adheres more firmly to a rough 
wall 
74-2 A rough wall absorbs less light 
74-3 A rough wall diffuses light that it 
reflects 
74—4 A rough surface is a poorer radiator 
of heat 
74-5 A rough surface is a better absorber 
of heat 74 ( 
75. The belief that living things are produced 
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PART II 
TERMS AND CONCEPTS 
(15 minutes) 
Directions : Continue as in the preceding part. 
1. At certain times the moon comes between 
the sun and the earth, and cuts off the sun¬ 
light. This effect is called 
1-1 a transit. 
1-2 an eclipse. 
1-3 a penumbra. 
1-4 a sunspot. 
1- 5 a solar prominence 1( ) 
2. Putting a given quantity of air into a smaller 
space by applying pressure is called 




2- 5 boiling 2( ) 
3. When sugar is put into hot tea, the sugar 
3- 1 dissolves. 
3-2 decomposes. 
3-3 crystallizes. . 
3-4 evaporates. 
3- 5 concentrates 3( ) 
4. Some land which is too dry to be produc¬ 
tive can be made fertile by supplying water 
to it. This process is called 




4- 5 flood control 4( ) 
5. What does a botanist study ? 




5- 5 Fishes .- 5( ) 
6. In astronomy a constellation is 
6- 1 a group of stars. 
6-2 a cloud of dust. 
6-3 a group of spiral nebulae. 
6-4 an island universe. 
6- 5 a display of light in the sky 6( ) 
7. Dinosaurs once were plentiful on the earth, 
but now none remain. That is to say, dino¬ 
saurs are now 




7- 5 retarded 7( ) 
8. The process of heating milk for a while and 
then rapidly cooling it is known as 




8-5 evaporation 8( ) 
9. The caterpillar is an early stage in the life 





9- 5 mosquito 9( ) 
10. The sun and the planets revolving around 
it are called the 
10- 1 galaxy. 
10-2 planetarium. 
10-3 universe. 
10-4 constellation of the sun. 
10- 5 solar system 10 ( ) 
11. The bones that make up the spinal column 
of man are called 




11- 5 notochords 11 ( ) 
12. The best type of soil for most crops is 
12- 1 clay. 
12-2 sand. 
12-3 river bottom. 
12-4 loam. 
12- 5 sandy clay 12 ( ) 
13. Grape juice changes into wine when it is 
acted upon by 
13- 1 yeasts. 
13-2 light rays. 
13-3 high temperatures. 
13-4 low temperatures. 
13- 5 high pressures 13 ( ) 
14. Airplanes are streamlined in order to 
14- 1 decrease air resistance. 
14—2 increase air resistance. 
14—3 make it possible to replace water 
radiators with air coolers. 
14-4 lighten their weight. 
14- 5 increase the strength of body 
frames 14 ( ) 
15. People interested in wise use of natural 
resources are called 




15- 5 theorists 15 ( ) 
16. Heat from a cup of hot chocolate reaches 
the handle of the spoon with which it is 
stirred by 
16- 1 convection. 
16-2 diffusion. 
16-3 capillary action. 
16-4 conduction. 
16-5 radiation 16 ( ) 
Go on to the next page. 
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Items 17 through 19 refer to the diagram above. 





17- 5 petal 17 ( ) 
18. The two structures essential for the forma¬ 
tion of seeds are 
18- 1 A and B. 
18-2 B and C. 
18-3 C and D. 
18-4 D and E. 
18- 5 B and D 18 ( ) 
19. The structure shown at C is the 
19- 1 pistil. 
19-2 receptacle. 
19-3 flower stalk. 
19-4 ovary. 
19-5 sepal 19 ( ) 
20. Stalagmites are formed in caves by 
20-1 slow erosion. 
20-2 outcroppings of limestone. 
20-3 currents of water flowing through 
caves. 
20-4 deposition of limestone from seep¬ 
age water. 
20- 5 chemical action of water on certain 
rocks 20 ( ) 
21. The carburetor of a gasoline engine 
21- 1 produces sparks in the cylinders. 
21-2 is the combustion chamber. 
21-3 helps to mix gasoline vapor and air. 
21-4 purifies and heats the gasoline. 
21-5 regulates the order in which sparks 
are produced in the cylinders. . . ,21( ) 





22-5 capillaries. . .  22 ( 
If a blue-black color is produced when 
iodine is placed on a sample of food, the 





23-5 vitamins. . . .  23 ( 
24. The unit commonly used in computing the 
amount of electrical energy consumed is 
24-1 an ampere. 
24-2 a volt. 
24-3 an ohm. 
24—4 a kilowatt-hour. 
24- 5 a joule '. 24( ) 
25. A substance more commonly obtained by 
eating plant tissues than by eating animal 
tissues is 




25- 5 starch 25 ( ) 
26. The front teeth of mammals are called 




26- 5 molars 26 ( ) 
27. An electric transformer is used to change 
27- 1 one voltage level into another. 
27-2 a direct current into an alternating 
current. 
27-3 electrical energy into energy of 
motion. 
27-4 electrical energy into heat energy. 
27- 5 magnetism into electricity 27 ( ) 
28. The red color of some soils is caused by 
28- 1 red clay particles. 
28-2 oxides of iron. 
28-3 elements deposited by green plants. 
28-4 excessive quantities of mineral 
matter. 
28- 5 a red pigment released when plants 
decay 28 ( ) 
29. If the force arm and the resistance arm of 
a lever are equal in length 
29- 1 a small force will overcome a large 
resistance. 
29-2 the mechanical advantage is two. 
29-3 the force moves as far as the re¬ 
sistance. 
29-4 the force moves in the same direc¬ 
tion as the resistance. 
29- 5 the force must be much larger than 
the resistance 29 ( ) 
30. The part of a camera which focuses the 
picture on the film is called the 
30- 1 lens. 
30-2 shutter. 
30—3 diaphragm. 
30-4 range finder. 
30- 5 timer 30 ( ) 
31. In regions where rolling land is cultivated, 
farmers may grow crops by planting the 
rows around the hill rather than up and 
down. This practice is called 
31- 1 rotating crops. 
31-2 strip cropping. 
31-3 listering. 
31-4 terracing. 
31-5 contour farming 31 ( ) 
Go on to the next page. 
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32. A single fixed pulley is usually used to 
32—1 move large resistance with smaller 
forces. 
32-2 increase the distance a resistance is 
moved. 
32-3 make the output of work greater 
than the work input. 
32-4 develop mechanical advantages 
greater than one. 
32- 5 apply forces from a convenient 
position 32 ( ) 
33. Which organ is a gland ? 




33- 5 Gall bladder 33 ( ) 
34. Which of the following is an alloy? 




34- 5 Zinc 34 ( ) 
35. By using simple machines 
35- 1 output work can be made greater 
than input work. 
35-2 energy can be created. 
35-3 friction can be eliminated. 
35-4 small forces can move short dis¬ 
tances to move large resistances 
further distances. 
35- 5 small forces may overcome large re¬ 
sistances 35 ( ) 
36. The vertebrate animals that are covered 
with scales, and breathe only by means of 
lungs are called 




3 6-5 mammal s 36( ) 
37. Which makes use of the magnetic lines of 
force around an electric current? 
37-1 A compass 
37-2 A dry cell 
37-3 A storage battery 
37-4 An electric toaster 
37-5 A telephone receiver .... . . .37( 
Which of the following stimulates the prod- 
uction of antibodies in the human body ? 
38-1 a vaccine 
38-2 a hormone 
38-3 an antitoxin 
38-4 an antiseptic 
38-5 a medicine  . . .38( 
39. Which of the following substances is a 





39- 5 Nitrogen 39 ( ) 
40. A boy buys a pedigreed dog. The pedigree 
40- 1 lists the dog’s ancestors. 
40-2 is a guarantee that the dog is healthy. 
40-3 tells how to train the dog. 
40-4 is a record of the amount of money 
paid for the dog. 
40- 5 guarantees that the dog is good 
breeding stock 40 ( ) 
41. Electrical energy is changed to mechanical 
energy by a 




41- 5 condenser 41 ( ) 
42. The process by which subsoil moisture 
reaches the topsoil is called 




42— 5 diffusion 42 ( ) 
43. The negative electrode of a dry cell is 
43- 1 a paper cup. 
43-2 a steel can. 
43-3 a zinc can. 
43-4 a strip of lead. 
43- 5 ammonium chloride 43 ( ) 
44. In the operation of an automobile 
a useful function of friction is to 
44— 1 warm the crankshaft bearings.- 
44-2 make the brakes hold. 
44-3 develop electric currents in the gen¬ 
erator. 
44-4 hold the intake valve closed during 
the power stroke. 
44— 5 hold the exhaust valve closed during 
the power stroke 44 ( ) 
45. The instrument used to measure the rate of 
flow of electric current is 
45- 1 a barometer. 
45-2 a transformer. 
45—3 a condenser. 
45-4 an ammeter. 
45-5 an electroscope 45 ( ) 
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PART III 
COMPREHENSION AND INTERPRETATION 
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(25 minutes) 
Directions : This part consists oi passages and diagrams. Following each selection are several items concerning it. 
Read the passage or examine the diagram carefully first; then decide which one of the choices given after each 
item best completes the statement or answers the question. If you cannot decide, you may go hack to the selection. After 
you have decided on the answer to an item, put its number in the parentheses at the right as you did in Parts I and II. 
BEFORE PLACING WITH STONE 
STONE IN IT PLACED IN IT 
To measure the volume, or size, of an irregular body 
that is heavier than water, such as a stone, the following 
method may be used. Pour water into a graduated 
cylinder until it is approximately half full, and read care¬ 
fully the volume of the water in cubic centimeters. (See 
the figure at the left.) Lower the stone gently into the 
water, and again read the volume. The approximate 
volume of the stone may be calculated from these two 
readings. (Items 1 through 5 refer to this passage and 
diagram.) 
1. When the stone is placed in the water, the 
water level rises 
1-1 10 cubic centimeters. 
1-2 20 cubic centimeters. 
1-3 30 cubic centimeters. 
1-4 40 cubic centimeters. 
1-5 50 cubic centimeters 1( ) 
2. It is possible to calculate the volume of a 
body by this method because 
2-1 the rise in water level is largely due 
to the volume of the stone. 
2-2 stone is lighter than water. 
2—3 the volume of all bodies can be calcu¬ 
lated by measuring their dimensions. 
2-4 immersing a body in water increases 
its volume. 
2-5 water is readily compressed 2( ) 
3. It would not be possible to measure in exact¬ 






4. The volume of a body that is heavier than 
water is equal to 
4-1 its weight. 
4-2 the depth to which it sinks in water. 
4-3 the volume of the water into which it 
is placed. 
4-4 the volume of a graduated cylinder. 
4— 5 the volume of the water it displaces. .4( ) 
5. The volume of the stone is about 
5- 1 20 cubic centimeters. 
5-2 30 cubic centimeters. 
5-3 40 cubic centimeters. 
5-4 50 cubic centimeters. 
5-5 70 cubic centimeters 5( ) 
Go on to the next page. 
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Chemists need solvents in which to carry out chemical 
eactions. Dry chemicals in general react very slowly 
vith one another. They must be dissolved in a liquid 
hat will divide and scatter their molecules and give them 
reedom of motion so that they may choose new partners 
.nd form new compounds. Water, alcohol, ether, ben- 
;ene, and many less well known liquids serve this purpose. 
Chemists need many solvents for many different pur- 
loses. What the solvent does not dissolve is just as 
mportant as what it does dissolve. The universal solvent 
ought by alchemists, the solvent that was to dissolve 
verything, would have been utterly useless if found with 
tothing to keep it in. If you wish to remove a grease 
pot from your clothing, you want a solvent that will 
lissolve grease. If it dissolved the cloth as well, it would 
e effective but useless as a spot remover. (Items 6 
hrough 9 refer to this passage.) 
6. In general, two substances will react with 
each other more readily if they are both 
6-1 dissolved in liquid. 
6-2 in a dry state. 
6-3 compounds. 
6-4 free from water. 
6- 5 not dissolved 6( ) 
7. The usefulness of any solvent depends upon 
7- 1 its ability to dissolve everything. 
7-2 its ability to remove spots from 
clothing. 
7-3 its ability to dissolve certain substances 
without affecting others. 
7-4 the number of molecules it contains. 
7- 5 the number of new compounds it 
contains 7( ) 
8. According to the passage, which of the fol¬ 
lowing would be a useless material for 
removing spots from clothing ? 
8- 1 A liquid 
8-2 Ether 
8-3 Any chemical 
8-4 A solution 
8- 5 A universal solvent 8( ) 
9. A universal solvent placed in a container 
would 
9- 1 have no reaction. 
9-2 be a practical solvent for all purposes. 
9-3 be effective only if dissolved in an¬ 
other liquid. 
9-4 contain no free-moving molecules. 
9-5 dissolve the container 9( ) 
The Alaska brown bear sometimes weighs over 1600 
pounds and is the world’s largest carnivore. In ferocity, 
however, it does not have the reputation of the grizzly. 
Its food is found in great abundance. Hoards of salmon 
run all summer, and the plentiful vegetable food of late 
spring and late fall is supplemented by mice, marmots, 
and carrion. 
The Alaska brown bear goes into hibernation high on 
mountain slopes, sometimes as late as November, and 
emerges in April or May. The cubs, born during hiber¬ 
nation, remain with the mother for about two years and 
take six or seven years to reach full size. (Items 10 
through 12 refer to this passage.) 
10. One would be least likely to encounter the 






10-5 May 10( ) 
11. The food eaten by the Alaska brown bear 
11-1 is made up entirely of vegetables. 
11-2 is made up entirely of fish and small 
animals. 
11-3 is less in the summer than in the 
winter. 
11-4 is obtained entirely from rivers and 
streams. 
11-5 differs with the season of the year. .11( ) 
12. The age of a tiny cub seen wandering in the 
woods with its mother in October might be 
12-1 1 month. 
12-2 6 years. 
12-3 3 months. 
12-4 4 months. 
12-5 10 months 12 ( ) 
Go on to the next page. 
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A science student constructed the device shown in the 
diagram at the left. He inserted a long glass tube in a metal 
can, making the connection airtight by using a rubber 
stopper. In the same way he also fastened into the can 
a jet with a very small opening. The jet was aimed at 
the blades of a light paddle wheel which could be turned 
by a very small force. He then poured water into the 
glass tube as shown. (Items 13 through 16 refer to this 
passage and diagram.) 
13. As the tube is filled with water, it is likely 
that 
13-1 drops of water will fall from the jet 
onto the blades of the paddle wheel. 
13-2 a vacuum will be formed in the can. 
13-3 the blades of the paddle wheel will 
prevent air from escaping from the 
jet. 
13-4 air will escape from the jet and turn 
the paddle wheel. 
13- 5 the pressure of the air in the can 
will break it 13 ( ) 
14. The reason for the answer to item 13 is that 
14- 1 air dissolves in water. 
14-2 two substances cannot occupy the 
same space at the same time. 
14-3 steam exerts great pressure. 
14-4 the force of friction is stronger than 
that of compressed air. 
14-5 water evaporates rapidly when ex¬ 
posed to air 14 ( ) 
15. The operation of the paddle wheel is most 
similar to that of a 
15-1 windmill. 
15-2 dynamo. 
15-3 reciprocating steam engine. 
15-4 pulley. 
15-5 flywheel 15 ( ) 
16. If the rubber stoppers were not airtight, it 
is likely that 
16-1 water would immediately leak out 
of the can. 
16—2 no more water could enter the can. 
16-3 less air would escape from the jet. 
16-4 water would be forced back up the 
glass tube. 
16-5 water would be forced from the jet 16 ( ) 
Go on to the next page. 
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One of the best ways for man to fight the insects who rival him for 
the earth’s bounty is to turn insect against insect. A group of Texas 
scientists has discovered that a certain wasp destroys the boll weevil, a 
beetle which in 1941 destroyed 12-14% of the South’s cotton. An army 
of these stiletto-bearing flyers is being raised at the University of Texas. 
The wasp dashes among cotton rows, seeks out bolls full of weevil larvae, 
plunges her stiletto into each of these grubs, forces an egg through the 
hollow tube into each paralyzed victims, then flits on to another cotton 
boll. In two days the wasp egg hatches into a grub which lives off the 
juices of the weevil grub until it is fully grown in five more days. In 
another thirty days it matures, and then as an adult deposits 45 eggs 
which hatch to produce larvae that will kill a like number of weevils. 
About 400 female wasps per acre will clean up fields badly infested 
with weevils. 
Wasps can be grown in honey-smeared cages and released in fields 
to work as effectively as the unpampered outdoor variety. Equipment is 
now being devised for mass production of the billions of wasps which 
cotton growers need. ( Items 17 through 20 refer to this passage. ) 
17. These wasps may be produced in large 
quantities by 
17-1 growing them in honey-smeared 
cages. 
17-2 protecting them from the boll weevil. 
17-3 destroying part of the cotton crop. 
17-4 destroying the weevil grubs. 
17- 5 feeding honey to the weevil grubs. 17( ) 
18. The successful destruction of the boll 
weevils by this method depends on the 
18- 1 destruction of 12 to 14% of the 
cotton crop. 
18-2 number of female wasps that can be 
grown and distributed. 
18-3 training of aviators at the University 
of Texas. 
18-4 discovery of new poisons to paralyze 
the weevil. 
18-5 ability of the wasp to paralyze the 
adult beetle. . , , ,  18 ( ) 
19. One food of the larvae of these wasps is 
19-1 cotton. 
19-2 honey. 
19--3 weevil grubs. 
19-4 eggs. 
19-5 adult weevils 19 ( ) 
20. ne food of the adult wasps hinted at in 
the passage is 
20-1 cotton bolls. 
20-2 wasp eggs. 
20-3 larvae. 
20-4 honey. 
20-5 weevil grubs 20 ( ) 
Go on to the next page. 
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One of the most useful methods in prying up underground secrets 
such as the presence of valuable minerals and oils is that of the artificial 
earthquake—called seismic exploration. The “earthquake” is produced 
by exploding a charge of dynamite in a hole 5 or 6 inches in diameter and 
20 feet or more in depth. The seismic wave spreads out in all directions. 
Some of it travels directly along the ground, while some penetrates deeply 
and is reflected back wherever rock layers of sufficiently differing 
densities exist. 
Some distance from the shot hole, a number of receptors or pickups 
are strung along the ground. These are small portable seismographs, 
similar to the large instruments that pick up real earthquakes. The vibra¬ 
tions of each one of these receptors are sent electrically to an instrument 
truck where they are recorded as wavy lines on a moving strip of photo¬ 
graphic paper, one line to each receptor. The time of arrival of each 
impulse at the receptor is read to the thousandth of a second. From such 
a record, the depths of reflecting beds of rock can be calculated, and the 
presence of minerals and oils can be determined by trained geologists. 
(Items 21 through 25 refer to this passage.) 
Î1. In the process described, dynamite is used 
to produce 
seismographs, 
minerals and oils, 
receptors, 
seismic waves. 
real earthquakes 21 ( 
This method of exploration may result in 










electricity 22 ( 
24. The depth of certain layers of rock is cal¬ 
culated by accurate measurement of the 
time required for a wave to go from the 
24—1 artificial earthquake to the rock layer 
and back to the receptors. 
24-2 receptors to the instrument truck. 
24—3 seismograph to the receptors. 
24—4 seismograph to the rock layers. 
24-5 instrument truck to the receptors. ,24( 
25. The actual record from which geologists can 
determine the probable presence of minerals 
is recorded in the 
This method is useful in 
discovering all underground secrets, 
accurately locating earthquakes, 
discovering dynamite, 
obtaining minerals from their ores, 
detecting the presence of certain 
minerals 23 ( 
25-1 receptors. 
25-2 ground. 
25-3 instrument truck. 
25-4 artificial earthquake. 
25-5 portable seismograph. • 25 ( ) 
Go on to the next page. 
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The discovery of the planet Neptune illustrates the fact that astron¬ 
omy is an exact mathematical science. Observers had noticed that Uranus, 
accidentally discovered in 1781, was being pulled out of its usual path. 
The position of the suspected, although then unseen, planet was calculated. 
When the new planet, later named Neptune, was first seen in 1846. it 
was exactly where the astronomers had predicted that it would be. 
Neptune has one moon, which is larger than the planet Mars. Because 
of its great distance from the sun, its surface temperature is very low. 
For many years Neptune was thought to be the planet farthest away 
from the sun. In 1930 a new planet was discovered and was named Pluto 
after the god of darkness. This planet is so far from the sun and receives 
so little of its light that it was first seen as a small spot of light on a photo¬ 
graph taken of a part of the sky in which it happened to be. The existence 
of this planet had been suggested some twenty years before its discovery 
because of the fact that Neptune seemed to be pulled out of its accustomed 
orbit, and was discovered by a combination of mathematical calculations 
and photographs of the parts of the sky where it was believed to exist. 
(Items 26 through 30 refer to this passage.) 
26. The planet Neptune was discovered as a 




26-4 its moon. 
26-5 the sun .• 26 ( ) 
27. It is likely that the lowest average surface 




27-4 Neptune’s moon. 
27-5 Pluto 27 ( ) 
28. The planets Pluto and Neptune were both 
discovered as a result of 
28-1 an accident. 
28-2 mathematical calculations. 
28-3 photographic methods. 
28-4 observing their effects upon the 
planet Uranus. 
28-5 observing their effects upon the sun. 28 ( ) 
29. In general the three steps in the finding of 
Neptune and Pluto occurred in the follow¬ 
ing order: 
29-1 calculation, discovery, observation. 
29-2 discovery, calculation, observation. 
29-3 discovery, observation, calculation. 
29-4 observation, calculation, discovery. 
29-5 observation, discovery, calculatio: 
30. The pulling of Neptune from its regular 
path had suggested the presence of a planet 
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General Directions 
This is a test of some of the understandings, skills, and abilities you have 
been developing ever since you first entered school. You should take the 
test in the same way that you would work on any new and interesting as¬ 
signment. Here are a few suggestions which will help you to earn your 
best score: 
1. Make sure you understand the test directions before you begin work¬ 
ing. You may ask questions about any part of the directions you do 
not understand. 
2. You will make your best score by answering every question because 
your score is the number of correct answers you mark. Therefore, 
you should work carefully but not spend too much time on any one 
question. If a question seems to be too difficult, make the most care¬ 
ful guess you can, rather than waste time puzzling over it. 
3. If you finish before time is called, go back and spend more time on 
those questions about which you were most doubtful. 
Page 1 
DIRECTIONS FOR PART ONE 
Each of the questions or incomplete statements 
in this test is followed by four suggested answers. 
You are to decide which one of these answers 
you should choose. 
You must mark all of your answers on the sepa¬ 
rate answer sheet you have been given; this test 
booklet should not be marked in any way. You 
must mark your answer sheet by blackening the 
space having the same letter as the answer you 
have chosen. For example: 





Since a dog is an animal, you should choose the 
answer lettered B. On your answer sheet, you 
would first find the row of spaces numbered the 
same as the question—in the example above, it 
is 0. Then you would blacken the space in 
this row which has the same letter as the an¬ 
swer you have chosen. See how the example 
has been marked on your answer sheet. 
Make your answer marks heavy and black. 
Mark only one answer for each question. If 
you change your mind about an answer, be 
sure to erase the first mark completely. 
Do not turn this page until you are told to do so. 
PART ONE 
Questions 1-6 
A farmer has fifty acres of hillside land and 
fifty acres of level land. He wants his farm to 
be as productive as possible. 
1 In plowing the fields, the farmer considers 
the best way of laying out furrows. He 
should plow so that the furrows will run 
A up and down the hillside 
B in curves around the slopes 
C in an east-west direction 
D in a north-south direction 
2 In selecting the best kind of crop to plant, 
the farmer will probably obtain the most 
helpful information by 
E reading articles in the local newspapers 
about crops 
F talking with his neighbors 
G reading a farm magazine 
H talking with the local farm adviser 
3 After a heavy rain the farmer finds a gully 
forming on the hillside land. The most 
likely reason for the development of the 
gully is that before the rain the 
A ground was bare of vegetation 
B farmer had plowed the ground in fur¬ 
rows 
C farmer had planted deep-rooted crops 
D soil was too rich 
4 While the crops are growing, the farmer 
notes that in some areas of the field the 
plants are greener than in others. He asks 
several neighbors why this has happened. 
Which of the following is the most prob¬ 
able explanation of this difference in color? 
E Those parts which are greener had been 
sprayed with an insecticide. 
F The greener areas had received more 
fertilizer than the other areas. 
G The greener areas are drier areas. 
H The greener areas were more closely 
seeded. 
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5 The farmer wants to find out whether his 
soil is acid or alkaline. He puts some of 
the soil in a jar, adds distilled water, and 
shakes the mixture thoroughly. The mix¬ 
ture is then tested with litmus paper. The 
best way to choose the soil to be tested 
would be for him to take 
A several samples from various parts of 
the field 
B a sample from the lower end of the field 
C a sample from each corner of the field 
D samples from sandy areas only 
6 The farmer decides that he will use next 
year’s crop to enrich the hillside soil. The 
best procedure would be to 
E plow the ground very deep before plant¬ 
ing 
F plant deep-rooted crops 
G plant oats and cut them as a hay crop 
H plant clover and plow it under 
Questions 7-11 
Mary often helps her mother in the kitchen. 
She has noticed a number of interesting things 
about the refrigerator. 
7 One day she filled the ice cube tray and 
set it in the freezer. She noticed that the 
water level was just below the top of the 
tray. Later, when she removed the tray, 
she noticed that the cubes of ice were 
mounded in the middle and showed over 
the top of the tray. Which of the state¬ 
ments below best explains the change? 
A The metal tray became much smaller 
as it cooled. 
B The water was moving as it froze. 
C Water expands when it changes to ice. 
D The air in the water expanded and 
caused the ice that formed to take up 
more space. 
Go on to the next page. 
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8 Mary noticed as she removed the tray that 
the refrigerator needed defrosting. She 
asked several people why refrigerators ac¬ 
cumulated this frost. Which of the follow¬ 
ing explanations accounts for most of the 
frost? 
E Moisture from the air comes in each 
time the door is opened and freezes on 
the coils. 
F The accumulation of spilled water from 
the ice cube trays causes it. 
G Moisture leaks through the joints of the 
piping. 
H Evaporation from the cold, stored foods 
provides the moisture which freezes on 
the coils. 
9 If Mary wanted to understand why food 
which is kept in a refrigerator stays in 
good condition longer than food which is 
not refrigerated, she would probably need 
to know 
A what keeps a refrigerator cool 
B how foods are grown 
C whether bacteria are plant or animal 
D what causes food to spoil 
10 Many refrigerators provide for vegetable 
storage at or near the bottom of the refrig¬ 
erator. Mary thought that this was the 
best place but wanted to try an experi¬ 
ment to prove it. She would obtain the 
best evidence by 
E placing equal amounts of water in simi¬ 
lar containers on each shelf and com¬ 
paring their evaporation rates. 
F placing samples of the same kind of 
vegetable on each shelf and observing 
what happens to them 
G taking temperature readings on each 
shelf and comparing them 
H placing an ice cube in a dish on each 
shelf and observing which one lasts 
longest 
11 One day Mary was putting the food away 
after a meal. She put a dish of warm, left¬ 
over vegetables into the refrigerator and 
noticed that the vegetables seemed to 
steam. This phenomenon, she thought, 
could be explained by the fact that 
A water molecules move faster when they 
are suddenly cooled 
B cold air can hold more moisture than 
warm 
C water changes to steam as it boils 
D Water vapor changes to liquid if it is 
cooled 
Questions 12-18 
Bob and Clara are interested in many hob¬ 
bies. They spend much of their spare time 
working on them. 
12 Clara wanted to experiment with the fish 
she had been raising. She knew that a 
blue solution of the indicator bromthymol 
blue turned yellow in the presence of car¬ 
bon dioxide. Clara added some brom¬ 
thymol blue to a flask of water. She 
placed a small fish and a green shoot from 
a water plant in the flask. Then she sealed 
the flask and placed it in a window for an 
hour. The color did not change. This con¬ 
firmed her knowledge that the 
E fish was using the carbon dioxide which 
the plant was releasing 
F fish was using the oxygen which the 
plant was releasing 
G plant was using the carbon dioxide 
which the fish was releasing 
H plant was using the oxygen which the 
fish was releasing 
13 Clara made up a solution of iodine for the 
first-aid kjt for their hobby room by dis¬ 
solving 1 gram of iodine in 50 grams of al¬ 
cohol. What is the strength of the solution 
she made? 
A 20 per cent 
B 2 per cent 
C .2 per cent 
D . 02 per cent 
Go on to the next page. 
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book on astronomy he came across the 
chart shown above. 
He could determine from the chart that 
when it is noon, April 11, in Honolulu, the 
date and time in Baghdad is 
E April 11, 1:00 a.m. 
F April 11,11:00 a.m. 
G April 12,1:00 a.m. 
H April 12, noon 
pictures late in the afternoon. He though 
it was because he could not open the len 
wide enough. Another boy said that h< 
should use a more sensitive (faster) filn 
which would require less light. Which om 
of these methods should Bob use to fine 
out whether highspeed film does requin 
less light? 
A Expose a piece of high-speed film at dif 
ferent lens openings and see how th 
pictures turn out. 
B Expose a piece of regular film and de 
velop it; then study it using a micro 
scope. 
C Study with a microscope a piece c 
high-speed film which has been ex 
posed. 
D Take pictures in the late afternoor 
using the same lens opening with bot 
kinds of film. 
Go on to the next page 
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16 In order to understand the use of the lens 
in his camera, Bob must know what 
E lenses are made of 
F the various sizes of lenses are 
G lenses do to light rays 
H lens shapes are available 
17 Bob wanted to know if he could use blue¬ 
print paper for making photographic 
prints. Which of the following is the most 
important thing for Bob to do to deter¬ 
mine what light does to blueprint paper? 
A Find some way to determine light en¬ 
ergy values. 
B Find out whether there are chemicals on 
the paper which are affected by light. 
C Find some way to determine whether 
solubility is a factor. 
D Determine how x-rays affect blueprint 
paper. 
18 One day Bob took his tape recorder to 
school and made a recording of some 
music played by the school orchestra. 
Bob used several microphones to pick up 
the sounds from the orchestra. Why were 
several microphones desirable? 
E There was too much sound for one mi¬ 
crophone to pick up. 
F Different instruments require different 
kinds of microphones. 
G Instruments far from one microphone 
would sound too soft. 
H He wanted to make several recordings 
at one time. 
Questions 19-22 
Mary had to begin her term paper for Eng¬ 
lish. She went to her room, arranged her books 
and papers, and turned on the desk lamp. 
19 The bulb burned out while Mary was 
reading. In replacing the bulb, she wanted 
to select one that would give her the same 
amount of light as before. She should se¬ 
lect a bulb that is 
A stamped with the same number of watts 
B stamped with the same number of volts 
C the same size as the old one 
D made of the same kind of glass as the 
old one 
20 Mary noticed that the burned-out bulb 
seemed to be somewhat black and dirty. 
What is the best explanation for this ap¬ 
pearance? 
E Dust from the room had collected on 
the bulb. 
F Glass turns dark when it is strongly 
heated. 
G When bulbs burn out they make smoke 
that darkens the outside of the bulb. 
H Heat vaporizes the filament to form a 
dark deposit inside the bulb. 
21 When she was finished with her work, 
Mary turned on her radio. She knew that 
for some distant stations she had to turn 
the volume control up much more than 
for the local station. This is because 
A distant stations broadcast on shorter 
wave lengths 
B distant stations had to send their signals 
over many hills 
C the farther radio signals have to travel, 
the weaker they become 
D distant stations transmit weaker signals 
than local stations 
22 Although Mary could listen to radio sta¬ 
tions in cities that were more than 500 
miles away, she could not get TV stations 
from cities only one hundred miles away. 
The best explanation for this is that 
E the tubes used in TV sets are not as 
powerful as those used in radio sets 
F TV stations purposely keep their signals 
weak so that they do not interfere with 
one another 
G Mary’s TV set is not as powerful as her 
radio 
H TV signals are not reflected from the 
upper atmosphere, as are radio signals 
Go on to the next page. 
Questions 23-27 
Alice’s father is a chemist. She decided to 
try to learn a little about chemistry and phys¬ 
ics so that they could talk about things in which 
he was interested. In her science book Alice 
found the following table. 
Common Way or Ways Atomic 
Name Appearance Element Occurs Symbol Weight 
Aluminum Light, shining, grayish- 
white metal 
Combined with oxygen in clay A1 27. 
Carbon Sparkling (diamond) 
Black (coal, graphite) 
By itself as coal, diamond, 
graphite 
C 12. 
Chlorine Greenish-yellow gas Combined with sodium in table 
salt 
Cl 35.5 
Helium Colorless gas, inert By itself in natural gas He 4. 
Hydrogen Colorless gas, lightest 
known 
Combined with oxygen in 
water 
H 1. 
Iodine Bluish-gray solid Combined with sodium and in 
seaweed 
I 127. 
Iron Grayish-white metal Combined with oxygen Fe 56. 
Lead Bluish-white metal Combined with sulfur Pb 207. 
Nitrogen Colorless gas By itself in air N 14. 
Oxygen Colorless gas By itself in air and com¬ 
bined with hydrogen in 
water 
O 16. 
Platinum Heavy white metal By itself Pt 195. 
Silver White shining metal By itself and also combined 
with sulfur 
Ag 108. 
Sodium Soft silvery-white metal Combined with chlorine in 
table salt 
Na 23. 
Sulfur Yellow solid By itself and combined with 
metals 
S 32. 
Uranium Heavy silvery-white metal Combined with oxygen u 238. 
23 From the information in this table, which 
one of the following pairs can she conclude 
would be found in nature as free elements? 
A Aluminum and uranium 
B Chlorine and sodium 
C Iodine and iron 
D Nitrogen and platinum 
24 According to the table, which one of the 
following could NOT be a compound? 
E Sodium chloride 
F Lead sulfide 
G Helium sulfide 
H Silver sulfide 
25 One morning Alice was frying eggs for 
breakfast. When she was breaking one of 
the eggs, her father asked her how a scien¬ 
tist would describe the kind of change 
which happened to the egg when it was 
broken and fried. In order to answer the 
question Alice should know all of the fol¬ 
lowing EXCEPT 
A what kinds of changes are possible 
B the chemical composition of an egg 
C the effect of heat on protein 
D the chemical composition of the egg 
shell 
Go on to the next page. 
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26 Alice wanted to frost a cake with pink 
icing. When she dissolved some pink food 
coloring in water, the water turned pink. 
The best explanation for this is that all 
E substances are composed of atoms 
F substances are composed of molecules 
which move 
G molecules are very close together 
H molecules are composed of atoms which 
move 
27 Alice wondered why water which was 
heated in the water heater got warm at 
the top first. This was strange, she 
thought, for it was the water farthest 
away from the heating area. She learned 
that the water gets warm at the top first 
because 
A heat can be radiated 
B the bottom of the tank is cooler 
C water is a liquid which can be heated 
D hot water is lighter than cold water 
Questions 28-30 
Betty and Tom went with their parents on 
a vacation trip through the mountains. 
28 On the trip they saw a mountain glacier. 
Betty wanted to know how such glaciers 
were formed. She read about glaciers in 
a guidebook and decided that they were 
formed by 
E mountain streams which alternately 
froze and thawed 
F the accumulation of snow from winter 
to winter which froze and became ice 
G snow which became packed in the win¬ 
ter and completely melted during the 
summer 
H a mountain lake which became frozen 
during the winter months 
29 At the museum in the park where Betty 
and Tom had stopped, they saw a display 
of fossils. Betty said that if they looked 
they might find some for themselves. They 
would be most likely to find fossils if they 
looked 
A for basalt formations 
B for limestone formations 
C for granite formations 
D near the tops of the high mountains 
30 Tom and Betty found some fossils. They 
examined them closely and made a list of 
the things they observed. All of the fossils 
they found were imbedded in rocks. The 
fossils seemed to be impressions or casts of 
plants and animals. From this informa¬ 
tion, they were most justified in conclud¬ 
ing that fossils are found in 
E metamorphic rock 
F igneous rock 
G all kinds of rock 
H sedimentary rock 
Stop. If you finish before -time is called, 
check your work on this part. Do not go 
on to Part Two until you are told to do so. 
DIRECTIONS FOR PART TWO 
Part Two contains the same kind of material as Part One. Mark your answers in the same way. 
Do not turn this page until you are told to do so. 
PART TWO 
Questions 1-4 
Mary and Tom were gathering data about 
diet and how the body digests food. 
1 They made a list of some of the state¬ 
ments they found in newspapers and 
magazines about the importance of vita¬ 
mins in the diet. Which one of the fol¬ 
lowing statements from their list is true? 
A A person should supplement his diet by 
taking vitamin pills every day. 
B Vitamins should be taken only if a per¬ 
son does not get sufficient exercise. 
C A well-balanced diet will ordinarily 
supply sufficient vitamins. 
D If a person feels ill or tired, it is quite 
certain that his diet does not provide 
sufficient vitamins. 
2 The question of what happens to food 
when it is in the digestive tract was dis¬ 
cussed by the science class. Which of the 
following explanations is the best? 
E Food is made soluble in the mouth and 
passes along the digestive tract. 
F Food is broken into small pieces as it 
moves through the digestive tract. 
G Food is broken into small pieces, and 
starch and protein digestion is started in 
the mouth. 
H Food is made soluble by digestive juices 
as it passes along the digestive tract. 
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3 Tom wondered how food could be changed 
into a form that could be circulated 
through the body. He looked at the ex¬ 
perimental results given below. Which 
experiment gave him the best answer to 
his question? 
A Experiment 1—pieces of chopped egg 
in water; result—egg pieces unchanged, 
liquid clear 
B Experiment 2—pieces of chopped egg 
in gastric juice; result—egg pieces very 
small, liquid cloudy 
C Experiment 3—pieces of chopped egg 
in saliva; result—egg pieces unchanged, 
liquid clear 
D Experiment 4—pieces of chopped egg 
in insulin; result—egg pieces un¬ 
changed, liquid clear 
4 One of Tom’s classmates said that diges¬ 
tion really starts in the mouth. Tom 
should recognize that this statement is 
E an established fact 
F probably a fact but cannot be proved 
G a hypothesis that has not yet been 
proved 
H not true 
Go on to the next page. 
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Questions 5-10 
The Jackson family stopped to see The Pio¬ 
neer Fort, a museum built like a pioneer set¬ 
tlement that stood in the same place long ago. 
They saw block houses, log cabins, a pioneer 
school, and a mill built near a stream. In the 
cabins they saw many old things which be¬ 
longed to the early settlers. 
5 In one corner of a log cabin Betty saw an 
old hand loom on which pioneer mothers 
and their daughters wove homespun yam 
into cloth for clothing. Betty’s mother told 
her that the use of modern weaving ma¬ 
chines helps us most by 
A giving us more, cheaper, and better 
clothing 
B employing many men and women in 
factories to run them 
C requiring less cotton, wool, and linen 
thread 
D making cloth of many beautiful colors 
6 They visited the mill which was used for 
grinding grain. Tom saw a water wheel 
that was turned by the force of water. 
This force exists because 
E water is a liquid on which many things 
can float 
F gravity causes water to flow from high 
places to low places 
G wind moves water downstream to the 
ocean 
H paddles on the wheel push the water 
around the wheel 
7 Tom looked inside the mill to see how the 
turning water wheel made the big round 
stones turn and grind the corn into com 
meal. He found that one wheel can be 
made to turn another by means of 
A rollers 
B ball bearings 
C levers 
D gears 
8 As Tom watched the mill grind corn, he 
asked his father if the mill could be made 
to turn faster. His father said it could if 
E the water wheel were made larger 
F more water were sent over the water 
wheel 
G the grinding stones were made larger 
H more corn were put between the grind¬ 
ing stones 
9 Tom knew that very few old mills run by 
water wheels are left in America. Yet his 
father told him that many mills in Amer¬ 
ica are run by the force of falling water. 
His father is right because water power is 
A never used up 
B used to make electric power 
C easily obtained from any body of water 
D used to make steam power 
10 In the pioneer homes they saw the old 
guns which were used by the settlers in 
hunting wild game for food. Betty asked 
her mother, “How can we keep from los¬ 
ing all the wild birds and animals that are 
still left in America?” Which of these 
things would NOT help save wildlife in 
America? 
E Setting aside land for national forests 
F Making people obey hunting and fish¬ 
ing laws 
G Allowing hunting and fishing all year 
round 
H Planting trees on land not good for 
farming 
Go on to the next page. 
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Questions 11-15 
A science class was discussing the death rate 
in the United States. They found the following 
graph. 







1 3 According to the graph, which of the fol¬ 
lowing caused the most deaths in 1953? 
A Cancer 
B Heart disease 
C Tuberculosis 
D Pneumonia and influenza 
14 On the basis of information from the 
graph, deaths from pneumonia and influ¬ 
enza remained about the same for ap¬ 
proximately 
E 10 years 
F 11 years 
G 12 years 
H 20 years 
15 According to the graph, which of the fol¬ 
lowing showed an increase as a cause of 
death in the period 1942-1953? 
A Cancer and heart disease 
B Tuberculosis and cancer 
C Heart disease and tuberculosis 
D Cancer, and pneumonia and influenza 
Questions 16-19 
11 From the graph we can conclude that 
A tuberculosis in 1900 caused the death of 
approximately 200 people in the United 
States 
B tuberculosis in 1930 caused more deaths 
than cancer 
C pneumonia and influenza in 1945 
showed the same death rate as tubercu¬ 
losis 
D more people died in 1942 of heart dis¬ 
ease than of cancer 
1 2 The graph shows that cancer killed the 
same number of people as were killed by 





Bill enjoyed watching the airplanes that flew 
over his home. He wondered how some of the 
things he observed could be explained. 
16 While watching a jet plane fly overhead, 
Bill noticed that the noise of the plane 
seemed to be quite a distance behind the 
plane. Which of the following explains 
why this happens? 
E The sound is reflected. 
F The eye is more sensitive than the ear. 
G The wind was blowing in the wrong di¬ 
rection. 
H Light travels faster than sound. 
Go on to the next page. 
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1 7 Bill and his friends talked about crashing 
the sound barrier, in other words, reach¬ 
ing and exceeding the speed of sound. 
They thought an airplane designer would 
have some difficult problems in designing 
an airplane which could exceed the speed 
of sound. Which of the following prob¬ 
lems would be the most important for an 
airplane designer? 
A Preventing the pilot from blacking out 
B Supplying the pilot and engine with 
sufficient oxygen 
C Preventing the airplane from breaking 
up 
D Preventing the fuel tanks from explod¬ 
ing 
1 8 Bill had studied various speed records and 
noticed that most of the long distance 
flight records in this country were made 
flying from west to east. The reason for 
this is that 
E pilots gain time when they cross the 
time zones going east 
F pilots are more likely to have tail winds 
when they fly east 
G data for navigating the plane are more 
adequate for eastward flights 
H the direction was due purely to chance 
19 When Bill’s mother returned from an air¬ 
plane trip, she mentioned that the woman 
next to her on the plane had had a nose¬ 
bleed. What is put on airplanes so the 
passengers may avoid nosebleeds and re¬ 
lated troubles at high altitudes? 
A Individual oxygen equipment for the 
passengers 
B A cooling system 
C Pumps to maintain the air pressure in 
the cabin 
D Insulation in the cabins to reduce vi¬ 
bration 
Questions 20-26 
Tom, Jim, and Bill all went to the same 
summer camp. They enjoyed the nature study 
and arts and crafts work especially. 
20 One day in his arts and crafts class Tom 
cut an artery in his hand with a sharp tool. 
It bled a great deal. The first thing the 
camp counselor should have done was to 
E clean the wound with soap and water 
F pour on a germ-killing liquid, an anti¬ 
septic 
G stop the bleeding by applying pressure 
above the cut 
H lay Tom down flat on the ground with 
his head lower than his body 
21 For their nature study, each of the boys 
suggested a plan for making observations. 
Bill was interested in birds, while Jim 
studied plants. Tom enjoyed watching in¬ 
sects. Which of these plans was best? 
A To record the frequency and duration 
of observations 
B To collect all the specimens found 
C To record a description of the surround¬ 
ings in which they observed the plant or 
animal 
D To try to find as many of each kind of 
plant or animal as possible. 
22 After a walk through the woods one day, 
the boys made a list of things they had ob¬ 
served: 
Caterpillars eating leaves 
Birds eating caterpillars 
Snakes eating bird eggs 
A snake skeleton with particularly 
tall grass growing up around it 




G food cycles 
H conservation 
Go on to the next page. 
23 Jim had been observing trees. He saw 
many mushrooms growing among the 
fallen leaves. They were always found 
among decaying leaves and were never 
green in color. Which of the statements 
below best explains his observations? 
24 
A Mushrooms can manufacture food with 
chlorophyll. 
B Mushrooms secure food from organic 
material. 
C Mushrooms need shade for growth. 
D Mushrooms secure food directly from 
living plants. 
One evening around the campfire, one of 
the counselors told the boys about the 
moon and stars. One counselor told them 
that there was an old saying that 
‘When the crescent moon looks like 
this it will not hold water 
and it will rain. 
“When the crescent moon looks like 
this it will hold water 
and it will not rain.” 
Such stories often start when people 
E keep careful records of the changes they 
see in the moon and weather 
F watch carefully changes of the moon 
and weather for a long time 
G know all the important facts about the 
moon and weather 
H read and believe very old stories and 
myths about the moon 
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25 The campfire talk changed to a discussion 
of space travel and the possibility of a trip 
to the moon. Bill wondered whether men 
could live on the moon. He had brought 
his science book to camp and decided to 
find out what the book said about condi¬ 
tions on the moon. He read in the index 
of his science book the following list: 
Moon Page 
air on   538 
distance from earth .  534 
eclipses of   556 
movements of   533 
phases of   535 
shape of   532 
superstitions about. .  545 
temperatures on ... .  536 
In order to learn whether the moon is a 
place on which men can live, he should 
look on pages 
A 532 and 533 
B 534 and 535 
C 536 and 538 
D 545 and 556 
Bill heard Jim, Bob, and another boy talk¬ 
ing about their sunburns. One boy said 
that he was at the beach when it was very 
sunny. He had a bad case of sunburn that 
evening. Another boy reported that he 
got a sunburn on a hazy day. The third 
boy said that he got a sunburn on a day 
when the sun occasionally shone through 
broken clouds. These experiences would 
seem to indicate that 
E two of the boys were merely wind 
burned and called it sunburn 
F two of the boys were really sunburned 
but the other was not 
G sunburn does not depend upon visible 
sunlight 
H “sunburn” is a term which covers many 
kinds of burns 
Go on to the next page. 
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ns 27-30 
jy and several of his friends were work¬ 
ing on their Boy Scout merit-badge require¬ 
ments in astronomy. They got together one 
evening to study the sky. 
27 As they were watching the heavens, they 
saw a “shooting star” and discussed what 
probably happened to such an object. 
Which of their ideas was most nearly cor¬ 
rect? 
A Most shooting stars strike the ocean 
away from people. 
B Most shooting stars strike land where no 
people live. 
Most shooting stars remain among the 
stars. 
Most shooting stars burn up in the 
earth’s atmosphere. 
28 Jimmy wondered why observers in the 
United States can always rely upon using 
the pointer stars of the Big Dipper to lo¬ 
cate the Polestar even though the Big 
Dipper changes its position throughout 
the night. Which of the following an¬ 
swers is most nearly correct? 
To an observer in the United States it 
appears that the Polestar moves as much 
as the Big Dipper. 
The pointer stars which point to the 
Polestar shift within the Big Dipper, 
e turning of the earth appears to 
ke the Big Dipper revolve around 
Polestar. 
A line from the earth to the Big Dipper 
always points to the Polestar. 
29 One of Jimmy’s problems was to leam 
how to tell time by the position of the Big 
Dipper. If their view at 10:00 p.m. was 
like that shown in box 1, what would the 





• Pole- ' * ' . • Pole- 
• 
star • star 
1 2 
A About 1:00 a.m. 
B About 4:00 a.m. 
C About 7:00 a.m. 
D It is impossible to tell from the infor¬ 
mation given. 
30 In illustrated booklets about permanent 
space platforms, the boys had read opin¬ 
ions expressed by several people concern¬ 
ing the height at which such platforms 
should be located. Of the following, which 
distance do you judge would be correct? 
E Somewhat beyond the outer edge of the 
atmosphere (about 1000 miles) 
F Somewhat above the highest point 
reached by the best rockets (about 200 
miles) 
G About half as far as the distance to the 
moon (about 100,000 miles) 
H Beyond the distance to the moon (about 
500,000 miles) 
If you finish before time is called, you 
may check your work on either Part One 
or Part Two. 
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